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Upper Power House. Iron Bridge Across the Diveria for the Flume. To the Left, a 
Small Tunnel Leading to the Main Tunnel. 
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PROPOSED INCREASE OF THE NAVY. 

The recommendations of the Naval Construction 
Board, which have now been laid before Secretary 
Long, call for the addition of no less than forty war- 
ships to the United States navy. The most important 
element is, of course, the battleships and the cruisers, 
the Board recommending the construction of three 
of the former, each to be of 16,000 tons displace- 
ment, and two armored cruisers of 14,500 tons dis- 
placement. The design of battleship recommended 
is practically that adopted by the majority report 
of the Board on Construction. It follows the general 
lines of that most admirable design the "Maine " the 
chief points of difference being the substitution of the 
new 7-inch for the 6-inch gun in the broadside bat- 
tery, and the increase of the number of guns from 
sixteen 6-inch up to twenty 7-inch. It will thus be 
seen that we have returned from the "Georgia" type, 
with its much-debated double turret, to the simpler and 
more conservative arrangement of the "Alabama" and 
"Maine" classes. The two armored cruisers will prob- 
ably carry as their main armament four 10-inch breech- 
loading guns in place of the four 8-inch which form 
the main battery of the "California" class. These 
vessels will unquestionably be the heaviest armed 
and armored ships of their respective classes in the 
world. 

The Board also recommends the construction of six 
gunboats of about 1,200 tons displacement, six of 600 
tons and six of 200 tons. The provision of these boats 
was prompted by the necessities of the naval situation 
in our foreign possessions, more particularly in the 
Philippine Islands, where there is a great demand for 
a handy, light-draft vessel for blockade and police 
duties. Another provision which cannot be too highly 
commended is that for two huge colliers of no less 
than 15,000 tons displacement each; while those friends 
of the navy who believe that our bluejackets should 
be sailors in the full sense of the term will be pleased 
to know that the construction of six training ships of 
about 2,000 tons displacement is also recommended. 
There is a call for four picket-boats of about 650 tons 
and four tugboats. When this programme of con- 
struction is submitted to Congress it will have before 
it the latest section of a carefully-thought-out scheme 
for providing the United States with a navy made up 
of the proper number and proportion of various units 
to compose a thoroughly harmonious and well-balanced, 
whole. The recommendations have the indorsement of 
what is known as the General or Dewey Board, as well 
as that of the Board on Construction. We sincerely 
hope that when Congress comes to pass upon them, 
the members of that body will be satisfied to be. guided 
by the judgment of men, who are qualified by their 
professional knowledge and long experience to have 
the last say upon the question of the types of ships 
and general make-up of the United States navy. The 
question of appropriations rightly belongs to Congress 

itself. 

•+ « » » *> 

THE TUNNEL BETWEEN SCOTLAND AND IRELAND 

Tie proposed railway tunnel between Scotland and 
Ireland, judged as one element of the general scheme 
or schemes which are now being mooted for shortening 
the distance of the ocean passage between Europe and 
America, is placed in somewhat the same category as 
the late Austin Corbin's dream for the creation of a 
great terminal port at Montauk, at the eastern end 
of Long island; there being this difference, however, 
that when judged on that ultimate basis to which all 
such schemes must come — linancial practicability — 
the Scotland and Ireland tunnel is even less feasible 
than Corbin's project. The cost of the tunnel is esti- 
mated by the contractors at $50,000,000, exclusive of 
interest, and, as matters now stand, there is not nearly 
sufficient traffic, either freight or passenger, to enable 
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the scheme, if completed, to earn interest on the cost 
of construction. Nevertheless, in view of the rapid 
growth of commerce and the vast accumulation of 
capital seeking investment, it is conceivable that con- 
ditions may arrive in some future day that will guar- 
antee the construction of a 34%-mile tunnel such as this. 
The engineering features of the tunnel were dis- 
cussed recently in a paper read by James Barton, 
M.I.C.E., before the International Engineering Con- 
gress at Glasgow. Of the three possible locations for 
the tunnel, the one selected lies between Wigtonshire, 
Scotland, and the Irish coast, at a point where the 
distance from shore to shore is within 23 miles. The 
maximum depth of water varies, according to the 
line selected, between 480 and 900 feet. The route 
forms a through line between Carlisle and Belfast, 
and has the advantage of providing the best route 
from Scotland to the whole of Ireland, and from the 
North of England to Ireland. The survey for the 
tunnel proper commences five miles from Stranraer 
railway station and finishes five and a half miles 
inside the shore line of the Irish coast, the total length 
of the tunnel being thirty-four and a half miles. 
Leaving the tunnel, the line extends for ten and a half 
miles to the city of Belfast. The total length from 
Stranraer to Belfast is fifty-one and a half miles, thirty- 
four and a half of which is tunnel, and twenty-five 
of it beneath the sea. The roof of the tunnel will lie 
one hundred and fifty feet below the sea bottom. The 
proposed heading is seven feet high by ten feet wide. 
It is expected that the portion of it which is driven 
through the Silurian will be cut as rapidly as the 
Simplon tunnel, while progress through the Keuper 
marls is expected to be more rapid. It is estimated that 
the whole of the heading would be completed in less 
than ten years and the tunnel finished in about twelve 
years. This estimate is based upon a comparison 
of the speed of driving four notable tunnels. The 
Mont Cenis was driven at the rate of 6 yards a day, 
and at a cost of $1,120 per yard. In the St. Gothard 
the maximum speed was 10 yards a day, at a cost of 
$710 per yard. In the Arlberg the maximum speed rose 
to 12 yards per day, while the cost was reduced to 
$535 per yard; and it is expected that on the Irish 
tunnel, judging from the quality of the material to 
be passed through and the improved methods now 
being used on the great Simplon tunnel, the speed will 
be increased and the cost per yard reduced still further. 
As to the question of water entering the tunnel, 
although the uncertainty on this point is admitted, 
the author of the paper does not consider that the 
difficulty will be a serious one. No water leakage in 
any great quantity occurred during the construction 
of the Severn or the Mersey tunnel, at least in those . 
portions of these tunnels that were immediately be- 
neath- the sea; and it is believed that the sea bed below 
the Irish tunnel has probably closed all faults in the 
rock sufficiently to keep out sea-water in any but 
easily-handled quantities. The line will be operated 
electrically from power stations located near the main 
shafts at each end of the tunnel; and it is proposed 
to run trains at a speed of from 60 to 70 miles, thereby 
reducing the time in the tunnel to about half an hour. 
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THE PROBLEM OF THE LOCOMOTIVE BOILER. 

In the controversy over the respective merits of 
British and American locomotives, there is no point 
of comparison on which the two types have been found 
to differ so widely as on the most essential one of boiler 
capacity. It will probably be within the truth to say 
that in a comparison of a hundred locomotives of 
each type it will be found that fully one-half of the 
American locomotives has ovsr a hundred per cent 
more heating surface in its boilers, and that the other 
half has from thirty-five to forty per cent more heat- 
ing surface than that of the British engines. From 
an early day in the development of the locomotive our 
builders have realized that all improvements looking 
to an increase of power and capacity must begin with 
the boiler; and it is to the fact that our locomotives 
are never over-cylindered, that is to say, that the 
boilers are able at all times to supply an abundance 
of dry steam, even under the most excessive demands, 
that we must attribute, more than to any other cause, 
the much greater hauling capacity of the American type. 
The average express locomotives to-day on first-class 
American roads will have 2,000 square feet of heat- 
ing surface, and the latest expresses for hauling fast 
trains carry not less than 3,000 square feet, the 
most powerful of them all; the new Atlantic type 
on the New York Central Road, having a total of 
3,505 square feet. Comparing this with the latest 
powerful express engines in Great Britain we- find 
that the most powerful freight engine has only 
2,500 square feet of heating surface, as against 3,805 
square feet in the big freight engines used in the ore 
traffic from the Lakes to Pittsburg, while there is an 
even greater discrepancy between the new six-coupled 
express engines on the North-Eastern Railway, Eng- 
land, and the New York Central express engine above 
mentioned. The British type has cylinders 20 by 26 



inches and 1,700 square feet of heating surface, 
whereas the New York Central engines have cylinders 
21 by 26 inches, with, as we have said, 3,505 square 
feet of surface. In comparing the last two, the Ameri- 
can builder wonders how in the world the North-East- 
ern boiler can provide steam enough for its cylinders. 
Of course, the coal is superior, and there may be some 
advantage in the copper firebox, though this cannot 
amount to very much. 

Enormous as the boilers of American locomotives 
are, it is certain that the demand for increasing power 
will continue, and our builders must be prepared to 
make some radical changes if they are to meet this 
demand. The present type of boiler has grown to 
such a size that it cannot be increased much further 
within the limits prescribed by the size of the tunnels 
and clearance of platforms. What is required is a 
boiler with a larger steam-raising capacity for a given 
bulk, and the indications point to the adaptation of a 
water-tube boiler as the only kind that can fulfill 
these conditions. The excellent results which have 
been obtained in some recent locomotives both here 
and abroad, by the use of water-tubes, either in the 
grates, in the arch, or transversely in the upper por- 
tion of the firebox, suggest that the time is ripe for 
building an experimental locomotive with a water- 
tube boiler. Such a boiler would open the way for 
an increase in steam pressures, to 250 or even 300 
pounds to the square inch. With steam supplied at 
such pressures we should look for the universal adop- 
tion of compound cylinders, and, in time, for the intro- 
duction of triple, and even quadruple expansion. As 
a concomitant of these features we shall see super- 
heating introduced; indeed, there are locomotives on 
the continent of Europe that are already equipped with 
superheating devices that are giving excellent results. 
With these changes successfully worked out, there is 
no reason why the power of our locomotives should 
not be increased from 35 to 40 per cent within the 
next decade. There will, of course, be the problem 
of providing sufficient adhesion for the great cylinder 
power thus rendered possible; and it is likely that 
in spite of the great popularity of the four-coupled 
Atlantic type, in the most powerful express engines 
of the next decade we shall see a return to the six- 
coupled type. 



NEW LONDON TELEPHONE SYSTEM. 
The British Post Office has decided to adopt the toil 
system in connection with their new London telephone 
service, which will be in operation in the course of 
a few weeks. For this purpose a special meter has 
been designed. The number of the subscriber is in- 
scribed upon the meter, and the instrument will record 
10,999 messages. The machine is automatic in its 
action, the operator simply having to press a button 
at the close of each service to effect its record. The 
Postal Telephone Exchange is established in the build- 
ing in Queen Victoria Street, hitherto utilized for 
the transaction of the business of the Post Office 
Savings Bank. It will be one of the finest and best 
equipped exchanges in the world when the work is 
complete. The Western Electric Company are fitting 
the exchange at a total cost of $250,000. The total 
capacity will be 14,400 subscribers. The telephone 
wires are conveyed into the exchange in 110 ducts 
laid in a tunnel. Each duct carries 434 wires. The 
ducts are paper-insulated and sheathed in lead. When 
they reach the sub-basement that has been provided 
to the exchange, the tubes decrease in diameter, silk 
insulation being substituted for that of cotton. The 
smaller tubes are employed to facilitate convenient 
handling on the testing frames. The exchange room 
is in the shape of the letter L, with the superintendent's 
desk placed in the center. This official can tap any 
operator's circuit, without the exchange operator's 
knowledge, and can overhear any conversations be- 
tween the operator and subscriber. The arrangement 
will be of particular value in the investigation of 
complaints. The superintendent can also instantly 
connect the operator's apparatus with his own for 
the purpose of ascertaining obstructive or irregular 
working. The glow lamp system has been adopted. 
The switchboard is divided into sections with 180 
subscribers to each, presided over by one operator. 
There are two sets of accumulators for providing the 
necessary current. Each set consists of eleven lead 
tanks, weighing two tons when filled. 

: ■»■»»«■ ■ 

THE BERLIN-ZOSSEN HIGH SPEED ELECTRIC ROAD. 

A series of most important and interesting experi- 
ments in electric traction is about to be conducted 
on the military road between the two German cities 
of Berlin and Zossen by the two foremost electrical 
companies in Germany. The car, which has been al- 
ready constructed, has attracted world-wide attention 
by reason of the fact that the unprecedented speed of 
124 miles per hour .may be reached, although the at- 
tainment of such high speed is by no means the 
primary purpose of the experiments. 

Of the relative efficiencies of steam and electric 
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roads, not a little, it is- true, has been written. Never- 
theless, it has never been .definitely determined at 
what speeds the electric car is more efficient than the 
steam locomotive. It will therefore be the object 
of the engineers in charge of this novel enterprise to 
collect such accurate data as will enable the future 
constructor of railways to know what are the motor- 
efficiencies for various speeds and for various wind- 
resistances, what must be the power capacity of the 
central station, and what is the profitable speed limit 
of the electric car. In the current Supplement will 
be found an exhaustive article by Mr. A. Lasche on 
the preparations which have been made for the speed 
trials, and an interesting description of the car to 
be used. 

For American engineers this investigation, which 
will probably be carried out with characteristic Ger- 
man thoroughness, will be of peculiar importance. 
The directors of the London Underground Road, despite 
American protests, have declared themselves strongly 
in favor of the three-phase system of electrical trac- 
tion. The Berlin-Zossen road will be operated on a 
three-phase system, which differs only in the use of 
transformers on the cars from the system advocated 
for London. For that reason the results will be looked 
for with no little interest. If the truth must be told, 
we know but little of high-tension, polyphase railway 
systems in the United States. For industrial purposes, 
it is true, the alternating current of great voltage 
is now widely employed; but for electric railways we 
still cling to the direct-current system. The Germans 
■and Austrians have proved, to their own satisfaction 
at least, that for railways of standard size the three- 
phase system presents immense advantages over the 
direct-current method. The Valtellina road, built by 
an Austrian firm in Italy, certainly proves that in 
the main the polyphase current is better than the 
direct current. Whether the Berlin-Zossen trials will 
furnish convincing proof of the greater efficiency of 
the three-phase system of electric traction is a question 
that is of more weight than may at present be appre- 
ciated. For its answer may mean the complete aban- 
donment of a system which was invented in America, 
and the substitution of a distinctly European method 
of transmitting electrical energy for railways. 



PAEIS EXHIBITION OF ALCOHOL-CONSUMING DEVICES. 

The enormous production of alcohol in France has 
led M. Jean Dupuy, Minister of Agriculture, to offer 
a series of prizes for any kind of apparatus or 
machinery that will open a way for its greater con- 
sumption. An exhibition of Inventions for the use of 
alcohol for illuminating or heating purposes or for 
motor power will be given in Paris in the grand 
palace of the exposition, Champs Elysees, from 
November 16 to 24. It is proposed to apply motor 
power to agricultural implements, under the direction 
of the Department of Agriculture. The prizes awarded 
will consist of a series of medals. 

The exhibition and experiments will be divided 
into three classes: 

First. Stationary motors; motors for navigation; 
locomobiles and motors for working pumps; automo- 
biles under 25 horse power; insulated carburetors. 

Second. Incandescent lighting, divided in two 
classes: (1) Apparatus using pure medicated alcohol; 
(2) apparatus using carbureted alcohol. 

Third. Heating apartments; bath houses and hot- 
houses for flowers; chafing dishes, dish warmers, flat- 
iron heaters, curling irons, lamps, etc. 

The minister does not state whether the citizens 
of other countries will be permitted to compete for 
the prizes, but, in any case, the presence of Americans 
in Paris with their apparatus for the consumption of 
alcohol would furnish a good opportunity for intro- 
ducing their goods into the French market. 

A recent law has entirely removed from wine and 
beer the high tax formerly levied upon those drinks 
when they were brought into a city. One of the means 
adopted to make up for the deficit caused by the aboli- 
tion of the gate tax was the imposition of a tax of 220 
francs ($42.46) per hectoliter (26.417 gallons) of 
alcohol, in place of the old tax of 56 francs ($10.80) 
per hectoliter. There is also an additional tax in the 
cities, according to their population. In Lyons it is 
100 francs ($19.30) per hectoliter, making 250 francs 
($48.25), which goes to the State. Besides this, there 
is a gate tax in Lyons of 30 francs ($5.79) per hecto- 
liter, which goes to the municipality, making a tax 
of 280 francs ($54) on every hectoliter of alcohol. 

It is declared that this new tax on alcohol has caused 
a diminution of 50 per cent in the consumption of 
rum, and a smaller falling off in the consumption of 
other alcoholic liquors. But the output of alcohol 
augments, and it is contended that the increased vol- 
ume is the work of fraudulent producers, what we 
would call "moonshiners," who declare but a small part 
of what they produce. They are here called "boilers 
of growths." They have a license from the govern- 
ment to produce alcohol, but their production invari- 
ably exceeds the quantity reported and upon which they 
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pay the tax. The market is in some way or other 
flooded with medicated and other alcohol, for all of 
which it is desired to find a means of consumption. 

A report on this subject, presented to the French 
Parliament and published in the Journal Officiel two 
years ago, gave a tabulated statement of the quantity 
of alcohol produced in France and Germany in 1897. 
The production in France was reported to be 2,022,000 
hectoliters (53,415,174 gallons) of legal alcohol. It 
stated that the illegal product of the boilers of growths 
could not even be approximated. For the year 1899, 
the production for all of France was 2,241,382 hecto- 
liters (59,210,580 gallons). When I applied to the 
office of the internal-revenue collector, he could only 
give me data for the two years here mentioned. He 
assured me that the excess of stock consisted largely 
of the unreported production of the boilers of growths. 
Of 250 distilleries, 50 produced nearly the entire quan- 
tity reported as given above. 

The production of alcohol in Germany in the year 
1897 was 3,616,319 hectoliters {95,532,300 gallons), two- 
thirds of which was derived from potatoes of domestic 
origin. It was produced in country distilleries, which 
number about 12,500, of which 5,226 produce only from 
10 to 100 hectoliters (264 to 2,642 gallons). 

The report submitted to the French Parliament says 
that France's best customer for sugar, the United 
States, will soon become an exporter on account of its 
relation to Cuba, and it therefore urges the enactment 
of a law that will encourage the manufacture of alcohol 
as a consumer of the supposed future surplus in the 
beet crop. The present annual sugar product of France 
is 850,000 tons, of which the United States buys more 
than any other country. Should American purchasers 
fall off, the beets now worked up into sugar would go 
to increase the output of alcohol, for which there is 
now no means of consumption in sight. In connection 
with the projected exhibition, it is observed that alcohol 
enters but very little into use for lighting, while in 
Germany it is the great illuminant for parks and public 
places. 

I would suggest to Americans who may attend the 
coming exhibition that lighting, heating, and cooking 
apparatus are likely to receive favorable attention here, 
says United States Consul John C. Covert, of Lyons, 
where coal is dear and oil pays a high customs duty, 
as well as freight over 3,000 or 4,000 miles of land 
and sea. It is possible that a small handy cooking 
apparatus, heated by alcohol,- would fill a want. All 
over France there are thousands of people who lead 
an isolated existence in one room, up four or six flights 
of stairs, who would prepare their first meal of coffee 
or chocolate and their evening soup on such a con- 
trivance. The national custom, especially among the 
poor and middle class, is to take these two meals in a 
cheap restaurant; but customs change, and the effort 
to introduce new uses for alcohol may be a means of 
breaking up this habit — above all, if it is in harmony 
with ideas of strict economy. 
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END OF THE FAN-AMEBICAN. 

The Pan-American Exposition ended November 2 at 
midnight, when President John G. Milburn pressed an 
electric button and the lights in the electric tower 
grew dim for the last time. A corps of buglers stand- 
ing in the tower sounded "taps," and one of the 
glories of the exposition, the electrical illumination, 
passed away, and the exposition was ended, says The 
New York Times. 

The exposition has not been a financial success, but 
the benefits derived from it will be of great value to 
the commercial interests of the country. The primary 
object of the exposition was to advance the friendly 
relations and commercial intercourse between the 
United States and the other countries of the two 
Americas. In this respect it has been a decided success. 
The republics of Central and South America, Mexico, 
and the Dominion of Canada responded heartily to 
the suggestion of an all-American exposition, and sent 
to Buffalo a collection of exhibits seldom if ever before 
equaled. 

The financial loss will be in the neighborhood of 
$3,000,000. The statement to be issued by the officers 
of the exposition setting forth the expenditures and 
receipts will be made public some time this month. 

The loss will fall upon the holders of the common 
stock, the holders of second mortgage bonds, and the 
contractors who erected the buildings. Two hundred 
and ten thousand shares of common stock were sold 
at $10 a share. The stock was subscribed for by the 
citizens of Buffalo and the Niagara frontier in small 
lots of from one share to one hundred, so that this 
loss of $2,100,000 will not be seriously felt. The first 
mortgage bonds amounting to $2,500,000 will be paid 
in full. An issue of $500,000 second mortgage bonds 
is unprovided for, but the revenue from salvage on 
the buildings and from other sources will probably 
cover a part of this indebtedness. The balance due 
to contractors is not definitely known, but it is said 
that it represents their profits for the work done and 
no one will be seriously embarrassed by the loss. 



The total number of admissions for the six months 
was close to 8,000,000. The great snowstorm of last 
April was a severe blow to the exposition, and the 
formal opening of the exposition was postponed until 
May 20. The death of the President was another blow 
to the Pan-American. The attendance had been in- 
creasing steadily up to the date of the assassination 
of President McKinley. The gates were closed for 
two days, and when they reopened there was a drop 
of 12 per cent in the attendance and no improvement 
followed. 

The government exhibit will be at once shipped to 
Charleston. 



FRIZES COVERING OVER $11,000 FOB A TBACTOB FOB 
MILITARY FUBF0SES. 
It is essential that tractors for military purposes 
should be capable of a much greater radius of action, 
without the replenishment of fuel or water, than is at 
present obtained by any engines constructed for either 
military or commercial purposes. The Secretary of 
State for War of the British government offers three 
prizes for the best tractor meeting the requirements. 
The first prize is 1,000 pounds sterling; the second, 
750 pounds sterling; and the third prize, 500 pounds. 
To each prize will be added a bonus of 10 pounds for 
every complete mile beyond the minimum of 40 miles. 
The total amount of this bonus shall not exceed the 
sum of the particular prize to which it may be added. 
The trials will be conducted by the War Office Commit- 
tee on Mechanical Transport, and will commence in 
the spring of 1903, and the exact nature of the trials 
will be determined upon by this committee. The 
general scheme will be drawn up and issued to all 
competitors. Forms of entry will be supplied on appli- 
cation to the Secretary of Mechanical Transport Com- 
mittee, War Office, Horse Guards, Whitehall, London, 
England. Those who intend to enter the competition 
must send in these forma to the Secretary not later 
than January, 1905T. A full set of drawings giving 
dimensions and a specification giving complete details, 
together with a statement of the prize, must be lodged 
with the Secretary before the commencement of the 
trials. Any of the competing tractors may be pur- 
chased at the price stated by the competitor, and 
all designs will be considered confidential, and even 
the tractors which are retained by the government 
will not prejudice the patent rights. Full details of the 
qualifications may be obtained of the Secretary. 



SCIENCE NOTES. 

The new English coin bearing the head of King 
Edward VII. will shortly be ready for circulation. 
The designs have been prepared by Mr. G. W. De 
Saulles of the Royal Mint, a special audience for the 
accomplishment of which was granted him by the 
King. There will be but slight alterations from the 
designs on the existing Victoria coins. The Latin in- 
scription will be the same, the name King Edward the 
Seventh being substituted for that of Queen Victoria, 
and such additions carried out as are rendered neces- 
sary by the change in the royal title recently sanc- 
tioned by Parliament. With respect to the reverse 
side no alteration will be made on any of the coins, 
with the exception of the bronze money. In this in- 
stance the familiar figure of Britannia will be dis- 
played, but without the ship and lighthouse. 

The British Association has made the following grants 
for scientific purposes: Mathematics and physics: 
Electrical standards, £40; seismological observations, 
£30; investigation of the upper atmosphere by means 
of kites, £75; magnetic observations at Falmouth, 
£80. Chemistry: Relation between absorption spectra 
and constitution of organic substances, £20; wave 
length tables, £5; properties of metals and alloys af- 
fected by dissolved gases, £40. Geology: Photographs 
of geological interest, £ 5 ; life zones in British carboni- 
ferous rocks, £10; exploration of Irish caves, £45. 
Zoology: Table at the Zoological Station, Naples, £100; 
index generum et specierum animalium, £100; migra- 
tion of birds, £15; structure of coral reefs of Indian 
region, £50; compound Ascidians of the Clyde area, 
£25. Geography: Terrestrial surface waves, £15. 
Economic Science and Statistics: Legislation regulat- 
ing women's labor, £30. Mechanical science: Small 
screw-gage, £20; resistance of road vehicles to trac- 
tion, £50. Anthropology: Silchester excavation, £5; 
ethnological survey of Canada, £15; age of stone 
circles, £30; anthropological teaching, £3; explora- 
tion in Crete, £100; anthropometric investigations of 
native Egyptian soldiers, £15; excavations on the 
Roman site at Gelligaer, £5. Physiology: Changes in 
haemoglobin, £15; work of mammalian heart under 
influence of drugs, £20. Botany: Investigations of 
the cyanophycene, £10; the respiration of plants, £15. 
Educational Science: Reciprocal influence of univer- 
sities and schools, £5; conditions of health essential 
to carrying on work in schools, £2. Corresponding 
societies: Preparation of report, £15. Total, without 
grant to corresponding societies, £1,000. 
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Government Estimate of the Corn Crop. 

The Agricultural Department at Washington has 
just issued its estimate of the year's corn crop, show- 
ing a total yield for all the States of 1,250,597,000 
bushels. Of this the statement shows that Nebraska, 
notwithstanding the dry weather which prevailed 
during July, will furnish 103,367,000 bushels, or more 
than one-tenth of the entire crop. This is interesting 
as showing the wonderful recuperative properties of 
the Nebraska soil. There is probably no other State 
in the Union which would, under the circumstances, 
make such a magnificent showing. Nebraska is a 
grand State and is rapidly increasing in wealth and 
population. 



A NOVEL SALVAGE OPERATION. 

BY WALDON FAWCETT. 

A most noteworthy advance has been made during 
the past few years in the methods of conducting 
marine wrecking operations, and no better illustra- 
tion of this could be afforded than by the recent 
achievement in raising the Columbia River Lightship 
from the sands on the beach north of Cape Hancock 
on the North Pacific coast, where she stranded about 
two years ago, and the removal of the vessel overland 
to the waters of Baker's Bay. 

The lightship, a composite vessel which was built 
in 1891 and has a 12-inch steam fog-signal, broke 
away on November 29, 1899, from her station off the 
entrance to Columbia River and went ashore near 
McKenzie Head, Cape Disappointment, Wash., nearly 
eight miles distant. When the United States Light- 
house Board advertised for bids for getting the vessel 
off the beach a number of propositions were submitted, 
including one from a Portland wrecking firm, which 
proposed to take the vessel overland a distance of 
more than a third of a mile and launch her in the 
waters of Baker's Bay on the Columbia River. Owing 
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to the extreme sovelty of this suggestion, and consid- 
erable skepticism as to its practicability, the plan 
was rejected and the salvage work intrusted to wreck- 
ers who proposed to take the vessel out to sea. 

After prolonged effort it was found impossible to 
restore the stranded ship to her native element by 
retracing the route which the craft had followed 
when coming ashore, and recourse was finally had 
to the ingenious plan of taking the ponderous hull 
overland. The difficulties of this undertaking had 
meanwhile, however, multiplied. Originally the ship 
lay head on in a position convenient for the commence- 
ment of the overland journey, but in the course of 
the efforts to take the vessel out to sea she was turned 
nearly broadside with her stern on the beach, and was 
in this position abandoned. It was necessary, there- 
fore, to first raise the vessel from six or seven feet 
of sand surrounding her and turn her bow in the 
direction of the shore ere any genuine progress what- 
ever could be made. 

The methods employed were as unique and striking- 
ly original as the general plan itself. A cribwork of 
logs nearly twenty feet in height was erected, and over 
this was passed the cables which were fastened to 
the bow. These chains passed over a rolling log some 
two and a half feet in diameter on the top of the 
oribwork. This was done in order to secure a lifting 
pull upon the bow when the power was applied. In 
this manner the stranded vessel was dragged a dis- 
tance of more than forty yards, the bow thus being 
turned in the proper direction, although it was found 
that when the bow was finally brought to face the 
shore the vessel was embedded in the sands to a depth 
of seven feet at the bow and six feet at the stern. 
The turning of the vessel also sent her partially over 
on her beam, so that the deck was at an angle of nearly 
f orty-five degrees. 

The first task, therefore, was to straighten the ves- 
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sel, and this was done by placing large logs on either 
side, which served as a foundation for the screws 
with which she was lifted into a vertical position. 
It was also deemed wise to put chains under the 
vessel at the bow and stern to still further assist 
in lifting her out of the sand, and this was accom- 
plished by stretching a chain parallel with 
the ship on one side, leading it across the 
bow and attaching it to a capstan capable 
of pulling seventy tons. Some excavation 
was necessary in order to get the chain down 
as far as possible from the surface ere the 
strain was applied. With the application 
of the power a steel bar, some thirty feet 
in length and sharpened chisel-fashion at 
one end, was utilized to loosen the sand 
under the keel of the bow, in order to allow 
the strain to gradually draw the chain under 
the bow and back to the desired position. 

The same method was followed at the 
stern, and thus the work of placing chains 
under the vessel was accomplished in a com- 
paratively short time, whereas under any 
other form of procedure an interval of at 
least a month would probably have been 
consumed in the task. The vessel rested 
upon a plank cradle or sled, as it might 
perhaps be termed. Each chain was fast- 
ened at either end to an immense log sup- 
ported by a cribbing of timber upon a plank 
foundation formed by material four by 
twelve inches in dimension and two and a half feet 
in thickness. Before introducing the plank founda- 
tion the wreckers attempted to use logs, and had suc- 
ceeded at one time in getting the vessel raised to the 
desired position and in readiness to start upon the 
journey to the bay, when a heavy storm came up, 
washing from under the vessel the logs which had 

formed the founda- 
tion and allowing 
her to settle back 
into her former bed. 
Another serious in- 
convenience to the 
wreckers arose from 
the fact that much 
of the sand around 
the ship was of the 
nature of quicksand, 
and when stirred or 
walked over to any 
considerable extent 
became soft and 
springy, so that dur- 
ing a large portion 
of the time the men 
were compelled to 
work knee-deep in 
sand and water. 

By using screws 
upon what might be 
called the temporary 
platform previously 
mentioned the 
wreckers were finally enabled to lift the lightship 
out of the sands to a height of twelve or thirteen 
feet and to place under the hull a permanent cradle 
made of timbers. The formation of this vehicle, in 
which the ship was to make the journey to her natural 
element, is of interest. Two timbers, each twenty- 
five feet in length by twelve by twenty-four inches, 
were placed under 
the bow, transverse- 
ly to the length of 
the ship and nine 
feet apart. A sim- 
i 1 a r arrangement 
was carried out at 
the stern. On top of 
these other timbers 
were laid, extending 
from the keel and 
higher up from the 
side of the vessel, 
out to substantially 
the end of the first- 
mentioned long tim- 
bers. These tim- 
bers, in turn, were 
connected by other 
timbers running 
parallel with the 
ship; and under the 
ends of the long tim- 
bers projecting from 
the sides of the ship % 
were placed oak 
shoes, two under the 
end of each timber, 
some four feet apart, 
which shoes in turn, 
when the vessel was 
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lowered ready for pulling, rested upon oak rollers, 
which, in turn, rested upon a plank track. 

By this arrangement the ship was given four bear- 
ings, and it was made possible to haul the craft over 
an uneven surface and along a crooked route. Heavy 
cables were put around the vessel's stern, extending 
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along her side and through the hawse pipes, and to 
these were attached the tackle blocks, to which power 
was applied by means of a capstan operated by horses. 
In this manner the ship was taken up the beach, over 
the uneven ground of a peninsula, across a swamp, 
and finally down a grade to the beach of Baker's Bay. 
The rate of progress averaged about one hundred and 
seventy-five feet a day, and the altitude at the highest 
point traversed is in the neighborhood of thirty-five 
feet. 

Repairs were made upon the vessel at the end of 
the overland journey, and she was launched in the 
waters of Baker's Bay upon rollers in the same man- 
ner that she crossed the peninsula. This method was 
adopted by reason of the fact that the water in the 
bay is shallow for a long distance out from shore, 
and it was thought that were the craft launched from 
the usual type of ways, such as are utilized for the 
first launching of ships, she would be pretty certain 
to become firmly lodged in the mud, even were the 
operation conducted at high tide. By the plan adopted 
she was taken out to a sufficient depth of water to 
float her without either difficulty or danger. 
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The foundations of the large extension to the Vic- 
toria and Albert Museum, South Kensington, London, 
have been completed and the work of construction is 
now being rapidly proceeded with. It is estimated that 
the building will not be completed for another four 
years. The late Queen Victoria laid the foundation 
stone in 1899. The new wing will considerably re- 
lieve the cramped condition of the exhibits in the 
main building. While digging deeply for the founda- 
tion of the central tower, a stone of the glacial epoch 
was discovered, together with a valued assortment of 
fossil bones, including those of an extinct species of 
ox, and a fragment of an elephant skeleton. These are 
all carefully preserved in the Natural History Mu- 
seum. 
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BUILDING THE APPROACHES OF THE HEW EAST 

RIVER BRIDGE. 
The towers, cables and suspended roadway of the 
new East River Bridge are, of course, the most im- 
portant part of that structure, and by virtue of their 
conspicuous position, are just now the most in the 
public eye; and yet it is a fact that, of the great 
elevated highway connecting Brooklyn with Manhat- 
tan, the portion which spans the East River is 
rivaled in extent and in the weight of materials that 
enter into it by the two great approaches by which 
the roadway is carried up from the street 
grade to the level of the tops of the anchor- 
ages. The approach on the New York side 
is 2,500 feet long, and calls for the de- 
livery of no less than 12,000 tons of steel 
for its construction. The Brooklyn ap- 
proach is 1,744 feet long, and the material 
in it will weigh 6,000 tons. Each of these 
structures would in itself be a notable work 
among the great bridge structures of the 
world, were they not eclipsed by the more 
daring and difficult suspended structure 
across the river. 

On each side the approach consists of a 
massive viaduct 114 feet in width over all, 
with provision for travel on three separate 
decks or platforms. The lowest deck will 
carry the street railway tracks, of which 
there are four. This structure is carried 
upon four longitudinal rows of massive 
latticed columns, which are spaced 60 feet 
apart longitudinally. Every alternate pair 
of columns is braced to form an open 
tower construction. Upon the caps of the 
columns are four longitudinal lines of 
62%-foot plate girders, and above the plate 
girders are placed the transverse floor- 
beams, which carry the street cars. These 
floor-beams are carried out beyond the col- 
umns to a distance of 13% feet in the form 
of cantilever projections, which serve to carry the 
floor of the two roadways. Above the -two inside lines 
of the girders above referred to, is constructed another 
viaduct with its columns spaced 22 feet 10 inches apart 
longitudinally, and above these columns are placed the 
floor-beams which carry the double-track elevated rail- 
way. This elevated railroad structure commences at 
the inshore end of the anchorages and descends on an 
easier grade than the platform for the street railway 
cars, which will have to be brought gradually down 
to the street surface on a three per cent grade. The 
elevated structure descends until it is at the proper 
elevation to connect with the elevated systems in 
Brooklyn and New York. Immediately below the ele- 
vated viaduct flooring, the supporting columns are 
strongly sway-braced, and beneath the sway-bracing is 
a platform for bicycles, the footwalks being carried 
at the level of the street-car tracks. 

Our photograph shows an ingenious design of trav- 
eler by which the main portion of the viaduct up to the 
level of the 
street - car 
tracks is being 
erected. This 
traveler is seen 
in the fore- 
ground of the 
illustration with 
its two booms 
swung out over 
the adjoining 
foundations. Be- 
hind these, and 
standing upon 
the two interior 
lines of the col- 
u m n s, is a 
square timber 
tower which 
forms part of 
the derrick for 
erecting the ele- 
vated structure, 
this portion of 
the viaduct be- 
ing built as the 
lower story is 
completed. The 
first traveler is 
a massive af- 
fair, weighing 
70 tons. Its 
overhang is suf- 
ficient to enable 
i t comfortably 
to cover one 
panel or 62% 
feet of the via- 
duct. Its floor 
platform is 60 
feet in length 
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by 87 feet wide. At the front of the platform is a 
transverse riveted truss 10 feet in depth, and above 
this truss, at two of the panel points, rise the two 
extensions of the vertical posts which form the masts 
for two triangular booms, each 75 feet long and 30 
feet in depth at the masts. The masts are tied to- 
gether at the top by a horizontal latticed strut, and 
the top of each mast is also guyed back to the longi- 
tudinal sills of the traveler platform. The whole 
traveler is carried on a dozen double-flanged wheels, 
three beneath each longitudinal member of the plat- 
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SEVENTY-TON TRAVELER ERECTING THE BROOKLYN APPROACH TO THE 
NEW EAST RIVER BRIDGE, 



form. When the traveler is in operation, it is wedged 
up clear of the forward wheels, and the front trans- 
verse girder is thus given a solid bearing upon the 
completed portion of the viaduct. Each of the booms 
can swing through an arc of 180 deg. and upon the 
lower flange of each is a trolley which is capable of 
lifting a 20-ton load. With this traveler, the heavy 
material of the viaduct, including the longitudinal 
plate-girders and floor-beams, can be expeditiously 
lifted and swung into position, ready to be bolted up 
for the riveters. 

The rear traveler which, as we have shown, 
follows along behind the front traveler as the 
first story of the viaduct is completed, consists of a 
tower 40 feet high with two boom derricks at the top, 
each of which swings a 54-foot boom. With this plant 
the bridge erecters are making good progress, and 
the indications are that the approaches will be com- 
plete by the time the great suspended span is ready 
for opening. 




NEW FBEMCH BATTLESHIP "CHARLEMAGNE," NOW IN THE LEVANT. 

Displacement, 11.275 tons. Speed, 18.1 knots. Maximum Coal Supply, 1,100 tons. Armor: Belt, 15% inches ; gun positions, 15% inches ; deck, 3H 
inches. Armaments Four lS-inch, ten 5.5-inca rapid-fire, eight 4-inch rapid-fire, sixteen 8-pounders, 18 smaller guns. Torpedo tube*, 4. Complement! 
681. Date, 1900. 



FRENCH FIRST-CLASS BATTLESHIP " CHARLEMAGNE " 

Among the powerful ships of the French Mediter- 
ranean fleet which has gathered in the Levant to 
enforce the demands of the Republic upon the Sultan 
of Turkey, the latest and most powerful are the three 
identical first-class battleships "Gaulois," "Charle- 
magne" and "St. Louis." The "Charlemagne," which 
was launched in 1895, embodies several features which, 
while they have appeared in earlier vessels of other 
navies, are new in the French navy. The most novel 
of these is the method of mounting the main battery. 
In the battleships of the "Carnot" and 
"Charles Martel" type, which immediately 
preceded the "Charlemagne," the. four heavy 
guns of the main battery are carried in four 
separate turrets, on what is known as the 
quadrilateral plan, two of them being car- 
ried on the center line, one forward and one 
aft, and one on either beam amidships. This 
was a popular arrangement in vessels built 
during the eighties, and though it was 
abandoned in other navies, it has remained 
longer in favor among the French. In the 
"Charlemagne," "St. Louis" and "Gaulois," 
the main battery has been placed in two 
main positions, one forward and one aft, 
as in our own "Kentucky" and "Alabama," 
and the secondary battery has been gathered 
within a central citadel which is covered 
with a complete wall of vertical armor. By 
making this change France has at last fal- 
len in line with the other nations, and 
adopted a plan which seems likely to be 
permanent. The "Charlemagne" has a dis- 
placement of 11,275 tons on a maximum 
draft of 27 feet 6 inches. She is character- 
ized by a lofty freeboard and her midship 
section shows the curious "tumble-home" 
(a survival of the days of the wooden three- 
decker), of which we have a solitary ex- 
ample in our own navy in the "Brooklyn." 
The tumble-home sides allow a concentration- of fire 
parallel with the keel of the ship, and it has the 
further advantage of bringing the weights well in- 
board, and thereby contributing to stability. It has 
a serious drawback, however, in the fact that the 
living quarters of the crew are considerably cur- 
tailed. 

The protection of the hull of the "Charlemagne" 
embodies some novel structural features. Immediately 
at the water-line is a continuous belt, which is 6 feet 
6 inches in depth, and tapers from a maximum thick- 
ness of 15% inches amidships to 3 inches at stem and 
stern. Above this belt is another which is 3 feet in 
depth, and 3 inches in thickness. Immediately at 
the top of the main belt is a 3%-inch armored deck, and 
at the bottom of the belt, below the water-line, is an 
armored deck which is 1% inches in thickness. From 
the top of the 3-inch belt up to the level of the main 
deck, there is no armor protection, except around the 
ammunition hoists leading to the 12-inch guns. The 

secondary bat- 
tery, which is 
located within 
the superstruc- 
ture amid ship, 
is protected by 
3 inches of 
armor, while 
the 12-inch guns 
are protected 
within turrets 
of 1 5 % - i n c h 
armor. The 
obviously weak 
point in the 
armor plan is 
the unprotected 
space between 
the main deck 
and the armored 
deck, for it 
would be possi- 
ble for an en- 
emy to send 
high - explosive 
shells through 
the sides of the 
vessel and ex- 
plode them im- 
mediately be- 
neath the guns 
of the secondary 
battery. The 
damage wrought 
by such shells 
i a the recent 
trials of the 
"Belleisle" show 
that a few well- 
placed shells of 
this character 
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would be sufficient to put the secondary battery en- 
tirely out of action. 

The 12-inch guns, which weigh 46 tons apiece, are 
of a modern and very powerful type, although they are 
not equal to the new 40-caliber 12-inch guns now 
building for the United States navy. They Are a 
644-pound projectile with a muzzle velocity of 2,625 
foot-seconds, and a muzzle energy of 30,750 foot-tons, 
the muzzle penetration being 37.3 inches of iron. The 
United States navy 12-inch gun fires an 850-pound 
projectile with a muzzle velocity and energy of 2,854 
foot-seconds and 47,994 foot-tons, and it has the added 
advantage that, owing to the greater weight of the 
projectile, the velocity and energy will not fall off 
nearly so rapidly as they will in the case of the lighter 
644-pound projectile of the French gun. The secondary 
battery of the "Charlemagne" consists of ten 5.5-inch 
rapid-fire guns which are contained, five of them 
within the central citadel on the main deck, and 
five of them behind shields which are mounted in 
broadside in the open on the superstructure deck. 
These guns are light as compared with the 6-inch 
guns which obtain favor in our own and the British 
navy. They Are a 66-pound projectile with a velocity 
of 2,625 foot-seconds, and an energy of 3,100 foot- 
tons. Our 50-caliber 6-inch gun, on the other hand, 
sixteen of which will be found in the secondary battery 
of the battleship "Maine" fires 100-pound projectiles 
with an initial velocity of 3,000 foot-seconds and an 
initial energy of 6,240 foot-tons. The comparative 
lightness of the secondary battery of the "Charle- 
magne" is, however, somewhat compensated for by a 
battery of eight 4-inch rapid-fire guns, which is carried 
on the bridges and superstructure at a height of 35 
to 40 feet above the water line. There are also sixteen 
3-pounders, ten 1-pounders and eight machine guns. 
The "Charlemagne" is driven by engines of 14,500 
indicated horse power, which gave her on her official 
trial a speed of 18.1 knots per hour. She can carry 
a maximum coal supply of 1,100 tons, which is small 
compared with that of • our battleships, and she has 
a complement of officers and men of 631. She has 
four torpedo-tube discharges, of which two are sub- 
merged. 
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Efforts to Save the Gutta-Percba Tree. 

The scientists in Prance are now engaged upon the 
problem of acclimatizing the Isonandra gutta, the tree 
which produces gutta-percha, indispensable to the con- 
struction of submarine cables. 

It seems that no other product known at present 
replaces the gutta-percha found in the forests of the 
Malay Peninsula and in certain districts in Malacca. 
Inferior qualities have not the requisite durability for 
submarine use. 

The plantations in the above-mentioned districts 
have been so ruinously exploited by the natives, who 
uproot full-grown trees and cut young plants before 
they come to maturity, that it is feared there will be 
a shortage in the supply of this quality of gutta- 
percha in the course of fifteen years, unless means 
are taken to protect the forests or to propagate the 
plants elsewhere. 

The following figures will give some idea of the 
rapid increase in the export of the gum: In 1845, 
Europe imported only 9,000 kilogrammes (19,841 
pounds) of gutta-percha; in 1857, when the Singapore 
supply was exhausted, the Malay Archipelago exported 
more than 240,000 kilogrammes (529,104 pounds) ; 
in 1879, Sumatran exportations exceeded 135,000 kilo- 
grammes (299,621 pounds), and Borneo exported 1,- 
300,000 kilogrammes (2,863,900 pounds). In order to 
attain these figures, it is estimated that the natives 
must have sacrificed more than 5,000,000 trees. 

Expeditions sent out by Prance, England and Hol- 
land to discover the botanical origin of the precious 
gum and to increase its production, have reached the 
same conclusion. As it is almost impossible to find a 
full-grown gutta-percha-producing tree, the situation 
will be extremely grave if urgent measures are not 
taken. 

The British government has posted placards for the 
protection of the trees, with no effect. Holland has 
planted trees, but in insufficient number and of in- 
ferior species. 

Productive species have, however, teen found in the 
Malay forests extending between the rivers of Pahang, 
Patani, and Perat. They have been transplanted into 
Reunion and Madagascar, and if they thrive there 
will be less danger of a dearth in the supply of gum 
required for submarine cables. 



The employment of automobiles by the German army 
during the recent maneuvers proved a conspicuous 
success. Seventeen motor cars of various designs were 
requisitioned, and the military authorities intend to 
favor their more extensive utilization for the generals 
in command and their aides-de-camps. The steam 
lorries used for the transportation of ammunition and 
the commisariat did not prove so satisfactory, but this 
is probably due to the bad state of the roads and the 
unusually severe tests to which they were submitted. 



Scientific J^mman. 

A FEW METEOBOLOGICAL INSTBUMENTS. 

BY GEORGE M. HOPKINS. 

In previous articles of this series a few meteorologi- 
cal instruments of simple construction have been 
illustrated and described, but the collection would be 
incomplete without a weather vane, a wind pressure 
gage, and a rain gage. These instruments do not pos- 
sess a great deal of novelty, but they are of considerable 
importance to the amateur observer. 

The weather vane hardly needs explanation to make 
it understood. la the top. of a Stout pole is inserted 
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WEATHER VANE. 

a % -inch, rod which is bluntly pointed at its upper 
end. On this is placed a vane consisting of a wedge- 
shaped piece of hardwood with a hole through it, a 
piece of hoop iron being fastened over the hole and 
resting on the upper end of the blunt-pointed rod. 

To opposite sides of the wedge are secured pieces 
of %-inch board 4 inches wide and 20 inches long. 
These pieces are let into the faces of the wedge so 
as to form continuous surfaces. The boards diverge 
so that their free ends are about 2% inches apart. 
This construction insures steadiness. 

The thin end of the wedge has an arrow-headed arm 
projecting from it to indicate the direction of the 
wind. In the sides of the pole, near the upper end, 
are inserted four %-inch rods arranged at 90 deg. with 
each other, and in slots sawed in the ends of the 
rods are riveted letters which indicate the points of 




WIND PRESSURE GAGE. 

compass, N., S., E. and W. These, in connection with 
the arrow-headed arm, enable the observer to tell 
which way the wind blows. 

When we find the weather vane pointing toward 
the west we look for clear weather, and as a rule we 
are not disappointed; but when the vane indicates 
that the wind is blowing from the east, a storm is 
expected. When it' blows from the north, cool weather 
may be looked for; and when it blows from the south, 
it hardly ever fails to brjng sultry days in summer 
and thaws in winter. 

The construction of a wind pressure gage is as 
simple as that of the ordinary windmill, which every 
boy knows how to make. A wind vane 6 inches wide 
and 24 inches long is made of a %-inch board, on the 

edge of which is se- 
cured a piece of band 
iron which projects 
over the end of the 
board about 1% 
inches. In the end of 
the board are inserted 
two screw-eyes for re- 
ceiving the rod upon 
which the vane 
swings. The upper 
end of the rod is 
pointed bluntly, so 
that the piece of band 
iron which rests upon 
it allows the vane to 
swing freely in anj 
direction. 

The middle portion 
of the board is . cut 
away from the upper 
edge to admit of plac- 
ing a spring scale for 
the measurement of 
the wind pressure. 
In the upper edge of 
the board at opposite ends of the scale-notch are in- 
serted wire screw-eyes to receive the horizontal wooden 
rod which carries the wind-pressure board, 8 by 9 
inches long and % inch thick. 

The board is stiffened by a cleat on the back, which 
is bored to receive the rod. A screw hook is inserted 
in the rod, and another is inserted in the upper edge 
of the vane for receiving, respectively, the eye and 
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hook of the scale. The spring scale is adjusted so as 
to hold the thin board a little more than the length 
of the slot in the spring-scale away from the pivot 
of the vane when the wind is light or nil. When the 
wind blows the vane keeps the instrument headed 
toward the wind, and the scale indicates the pressure 
on a half square foot, so that the reading must be 
multiplied by 2 to secure a correct pressure. 

The rod should be inserted in a rigid post and must 
be exactly vertical. 

When the wind blows strong from any direction 
curiosity is aroused as to the pressure it is exerting. 
This may be ascertained by observing the wind pres- 
sure gage; V/ s pounds pressure shows that the wind 
is blowing 15 miles per hour; 4% pounds pressure 
per square foot represents a velocity of 30 miles per 
hour; 18 pounds pressure indicates a velocity of 60 
miles an hour; and 50 pounds pressure is registered 
during a tornado and shows a speed of 100 miles an 
hour. In calculating the pressure as indicated by this 
gage it must be remembered that the board which 
offers resistance to the wind has only a half square 
foot area. 

The amount of rain falling in a given time can 
be ascertained approximately by placing any kind of 
vessel having parallel sides out of doors in an open 
place where it may receive all the rain, and then 
measuring the depth of the water after the rain by 
means of a small stick plunged into it; the depth 
being registered by the wet portion of the stick. This 
method, however, is crude and open to objections; 
some of the water will spatter over, some will be lost 
by evaporation, and some will be displaced by the 
stick. 

If the observer is really in earnest he should make, 
or have made, a copper vessel like the one shown in 
the illustration. It is 4 inches in diameter and 6 
inches high, with the bottom set in 1 inch so as to 
receive the copper tube, which is bent twice at right 
angles, with its inner end inserted in the recessed bot- 
tom and its outer end extended up outside the vessel, 
and even with the bottom to receive a %-inch glass 
tube, which is cemented therein with a cement consist- 
ing of white lead paint and litharge formed into a soft 
putty. 

The glass tube is 7 inches long, and furnishes a 
ready means of ascertaining the depth of water in 
the vessel when viewed in connection with the scale 
of inches attached to the vessel. 

In the top of the vessel is inserted a funnel 3% 
inches long, with a cylindrical portion at the top 2 
inches deep. The upper and lower edges of the main 
vessel are wired to give them rigidity, but the cylin- 
drical top of the funnel is not wired. 

A rubber band may be stretched around the funnel 
at the junction of the cylindrical and conical portions 
to prevent waste by evaporation at this point. To 
insure accuracy the copper pipe which holds the glass 
tube should be filled with water before the observa- 
tion begins. 

When the gage is used in a windy place it should 
be clamped to some fixed object by three screws en- 
gaging the wire rim at the bottom of the vessel. 



Successful Balloon Trip Across the Channel. 

M. Georges Latruffie has lately made a balloon trip 
across the Channel, starting from Dunkerque, on the 
22d of September. After a six hours' voyage, the 
aeronaut, who was mounted on a balloon of 1,000 cubic 
yards, succeeded in making a landing on the English 
coast at Southminster without accident. The trip was 
accomplished safely, but not without some difficulty. 
During the voyage the balloon was carried by an east 
wind which took it as far as Clayton. Then it en- 
countered a northwest wind which brought it to the 
mouth of the Thames, where the landing took place. 
The distance in a straight line from Dunkerque to 
Clayton is 105 miles, and if the distance from Clayton 
to the landing point is added, this makes a total voyage 
of over 150 miles. Again, the distance in a straight 
line from starting to landing points is 90 miles. The 
French aeronauts have crossed the Channel on several 
occasions, but the successful attempts have been rare, 
on the whole. The first trial was made in 1785 with 
a Montgolfler constructed by Pilatre de Rozier, but he 
lost his life in the attempt. Frangois l'Hoste tried to 
cross in 1883, and succeeded only after a number of 
unsuccessful attempts, in which he was picked up in 
the sea by boatmen. A monument has been erected 
at Boulogne-sur-Mer to commemorate this first crossing, 
pn the 9th of September, 1883. L'Hoste crossed again 
from Boulogne during the following year, and in July, 
1886, crossed a third time from Cherbourg, with Joseph 
Mangot. His balloon was provided on this trip with 
sails, guide-ropes, floaters and a cone-anchor for slack- 
ening the speed. The descent took place near London . 
where the aeronauts were received by Mr. Lefebre. 
president of the Balloon Society. It was also in 1886 
that M. Henri Hernfi made his successful trip from 
Boulogne to Yarmouth, and demonstrated the value 
of his steering and floating apparatus. 
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WOKK ON THE SIMPLON TUNNEL. 

The road from Paris to Milan by way of. the Mont 
Cenis tunnel is 1,058 kilometers, and by way of the 
St. Gothard tunnel 1*068 kilometers in length. To 
reduce this distance to 979 kilometers is the primary 
purpose of the Simplon tunnel. 

The new tunnel through the Simplon Pass, when 
completed, will undoubtedly be the most stupendous 
engineering feat of its kind ever performed — a feat 
which many engineers thought it impossible to accom- 
plish by reason of the great depth which was to be 
attained. 

It is evident even to a layman that it is far easier 
to carry' a load up a hill for a distance of 500 yards 
than for 1,000 yards. It is this lightening of the 
task to be performed by the railroad locomotive which 
will be one of the ends attained by the new tunnel 
in comparison with the routes of St. Gothard . and 
Mont Cenis. The highest point of the Simplon tunnel 
is 705 meters; of the St. Gothard, 1,154 meters, and 
of the Mont Cenis as much as 1,294 meters. The 
greater the height, the more formidable the difficulties. 
In winter time especially the operation of Alpine 
roads is a herculean task and involves appalling addi- 
tional expenses. With the completion of the new 
road these difficulties will vanish. Indeed, there is 
probably no part of the Alps more admirably situated 
for railway purposes than the Simplon Pass. The 
construction of the St. Gothard route necessitated 
the building of approaches of magnificent proportions, 
the cost of which riva^d that of the tunnel itself. 
The builders of the Simplon will be confronted by 
no such necessity. On the northern side the new 
tunnel starts at the level of the valley, and on the 
southern side terminates after a few miles at the very 
border of the great plain of Lombardy. 

So rapid and so fast have been the strides made by 
the modern engineer that this latest engineering work 
will be completed in a far shorter time than any of 
its predecessors, despite the character of the coun- 
try. The building of the Mont Cenis road required 
thirteen years; the St. Gothard tunnel was completed 
only after seven and a half years; but the engineers 
of the Simplon have pledged themselves to finish the 
tunnel through the pass in five and a. half years; 
which, in comparison with the St. Gothard, repre- 
sents a reduction in cost of 25 per cent. Despite 
the greater rapidity with which the work can be 
pushed forward, and the consequent saving in ex- 
pense, the tunnel will cost $55,500,000. 

Keenly appreciating the difficulties which confronted 
the engineers of the St. Gothard and Mont Cenis 
routes, so far as the provision of proper ventilation 
was concerned, the Simplon engineers have hit upon 
a simple and ingenious method of improving the sani- 
tary conditions within the tunnel. Instead of con- 
structing a single two-track tunnel, it was decided to 
build two single-track tunnels, one of which was to 
serve, when completed, as a huge ventilating tube for 
the other, still incompleted tunnel. How enormously 
this simple expedient has improved the ventilation 
is shown by a comparison with the conditions that pre- 
vailed in the St. Gothard tunnel. The quantity of 
fresh air which could be supplied to the workmen of 
the St. Gothard tunnel was 1% to 2 cubic meters per 
second; in the Simplon tunnel the laborers are sup- 
plied with 25 cubic meters. Moreover, by the use of 
sprayers the temperature has been so far reduced that 
the thermometers in the cuts have never registered 
more than 32 deg. C. — the maximum temperature at- 
tained at the St. Gothard. This result is all the 
more gratifying when it is considered that many skep- 
tical engineers had declared that a minimum tem- 
perature of 40 deg. C. would be met. Disastrous epi- 
demics occurred only too frequently among the la- 
borers of the St. Gothard. In carrying on the work 
of the Simplon comparatively few men have reported 
themselves ill. The astonishingly small sick list may 
also be partially attributed to the admirable provisions 
made by the company in charge of the work, by se- 
curing the very best sanitary conditions. The tunnel 
exits consist of covered passageways through which 
the laborers pass into large bathrooms where they 
wash themselves and change their clothes. 

After long diplomatic negotiations between Italy 
and Switzerland, work was at last begun in the au- 
tumn of 1898. Before the final permission to break 
ground had been received, elaborate preparations had 
been made for pushing on the work as fast as pos- 
sible. Above all it was necessary to provide suffi- 
cient power. On each side of the mountain about 
2,000 horse power was available, and this was to be 
used primarily to drive the ventilating apparatus and 
hydraulic compressors as well as workshop tools and 
dynamos. In the north, water power is obtained 
from the river Rhone: in the south from the Diveria. 
Through huge flumes, over iy 2 meters in diameter, the 
water is led many miles from its source to the power 
house. Great repair shops were built, in which' many 
hundred artisans were *'o be employed whose duty it 
was merely to make ind repair the tools and rock 
drills. That so huge an undertaking should neces- 
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sitate the installation of many small plants is easily 
understood. 

From the latest reports which have been received, 
it would seem that about a half of the work has been 
completed; and if unforeseen hindrances are not en- 
countered, the tunnel will be open for traffic before 
the contracted time of five and a half years. If such 
be the case, the engineers will receive a bounty of 
5,000 francs for each day between the actual day of 
completion and the contracted day; for each day re- 
quired in excess of the contracted time, a fine of 5,000 
francs is imposed. 

On the south side, the rock up to the 3,820th kilo- 
meter had been found perfectly dry; but when the 
3,825th kilometer had been reached, springs yielding 
four to five liters of water per second were found. 
The schist forming the walls of the galleries was 
moist without, however, causing any inconvenience. 
But when the 3,900th kilometer was reached, more for- 
midable springs yielding as much as 160 liters per 
second were discovered, the temperature of which, 
strange to say, varied from 25 to 30 deg. C. 

During the early stages, work progressed but slowly, 
particularly on the south side, where the rock was 
exceptionally hard. How difficult was the removal 
of the rock on the south side may be inferred from the 
fact that daily progress on the north side is about 6 
meters and on the south side 5 meters. This daily 
progress is the result of three attacks — drilling, blast- 
ing and removing the rock. The three attacks require 
from 6% to 7% hours. On the north side 7 to 8 drill 
holes, on the south side 11 to 12 are necessary. On 
the north side drills are sunk to the depth of 1.8 to 
2 meters; on the south side the depth attained is only 
1.2 to 1.4 meters. To blast one cubic meter of rock 
on the north side, 4 kilogrammes of dynamite are re- 
quired. On the south side 5 kilogrammes are necessary. 
It is, therefore, not to be wondered at that the con- 
sumption of dynamite for a month amounts to from 
13,000 to 15,000 kilogrammes (28,600 to 33,000 pounds). 

The geological formations proceeding from south 
to north along the line of the tunnel are as follows: 
Calcareous mica schist and Antigoria gneiss, 6,330 me- 
ters; Teggialo lime, calcareous mica schist, mica schist 
and gneiss, Valle limestone, 9,700 meters; mica and 
gypsum on the Rhone banks, 3,700 meters. The entire 
tunnel length will be 19,730 meters. The rock drills 
used were invented by Mr. Brandt, one of the engi- 
neers. Depending upon the hardness of the rock, the 
water pressure on the north side at the drills varies 
from 60 to 70 atmospheres, on the south side from 90 
to 100 atmospheres. The rapid daily progress is to be 
entirely attributed to the efficiency of these drills. 

The laborers are almost without exception Italians, 
recruited from all parts of the Apennine Peninsula, 
from Lombardy to Sicily. The northern Italian, more 
industrious and more accustomed to hard work, is 
preferred; for the southern men, when winter comes, 
thr.ow down their tools and return to their homes 
in the South. But despite this winter desertion, ten 
men are always ready to fill a place which has be- 
come vacant. Many of the laborers bring with them 
their wives and children. Thus it happens that on 
each mountainside whole villages have sprung up al- 
most in a single night. At the present time about 
2,000 laborers are employed. They have all the vir- 
tues and all the vices of the southern European. In- 
dustrious enough on the whole, sober and frugal, they 
are, however, easily excited. Every laborer is con- 
sidered something of a disguised revolutionist, al- 
though he may have no clear idea of the meaning of 
socialism and anarchy. It cannot be denied that these 
Italian workmen are exceedingly susceptible to the 
fiery speeches of their countrymen. They will blindly 
follow their leaders without knowing whither. Strikes 
occur apparently for no cause. The men are ordered 
to lay down their tools. They obey. But it always 
happens that after a few days of idleness the men all 
return to their work under the old conditions. 
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An English bridge builder with experience of life 
in India, gives an interesting account of the wages of 
coolie and other caste men who have to be drawn 
upon for a working force in riveting, skilled workmen 
being very scarce. It appears that all sorts and condi- 
tions of men are impressed into the work, without 
consideration of their previous occupations. Whereas 
a blacksmith is always a blacksmith in India, and the 
man born to a carpenter-father follows the trade of 
his parent, in riveting any caste may be drawn upon. 
Accordingly there are sometimes milkmen, butlers, 
gardeners, and even outcasts impressed into closing 
the rivets in the several members of bridges, but the 
English bridge builder aforementioned says that very 
drastic methods are practised to make capable work- 
men out of the material at hand. The pay for the 
head riveter is about 30 cents a day; for the holder-on, 
16 cents. They drive 100 1-inch rivets a day, seven 
days in the week, with no extra pay for Sunday, and 
often they are on scaffolds 200 feet from the ground, 
in a temperature of 115 in the shade; in the sun it is 
so hot that a man .cannot hold his hand on the iron. 
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Engineering Notes. 

Another new line is to unite the cities of Poltava 
and Yekaterinoslav, Russia. This road will be 106 
kilometers (66 miles) long. The concession is for 
eighty-one years, but after twenty years the govern- 
ment is to have the right to buy the road for a stipu- 
lated price. The necessity for this line is fully ap- 
preciated by the Russian railroad building commis- 
sion. 

In order to combat the smoke nuisance, the Prussian 
government called together a committee for the trial 
of all smoke-consuming apparatus, says The Engineer. 
This committee has finished its work, and common 
measures are about to be taken to remove the evil. It 
was proposed to institute schools where stokers could 
be specialty trained for the handling of steam boiler 
plants. The Steam Boiler Revision Association con- 
sulted most of the branch associations, and the result 
was that most of them were against the idea of the 
schools; but it was proposed to send properly qualified 
men to instruct the stokers employed in the various 
steam plants. 

An artesian well in Grenelle, France, took ten years 
of continuous work before water was struck, at a depth 
of 1,780 feet. At 1,259 feet over 200 feet of the boring 
rod broke and fell into the well, and it was fifteen 
months before it was recovered. A flow of 900,000 
gallons per day is obtained from it, the bore being 
8 inches. At Passy, France, there is another artesian 
well 1,913 feet in depth, and 27% inches diameter, 
which discharges an uninterrupted supply of 5,500,000 
gallons per day; it cost $200,000. An artesian well 
at Butte-aux-Cailles, France, is 2,900 feet in depth, and 
47 inches diameter. These are all surpassed by an ar- 
tesian well in Australia, which is 5,000 feet in depth. 

An elephant-catcher rather than a cow-catcher seems 
to be needed in India. On the railroad between Ben- 
gal and Assam, according to the Railroad Gazette, as 
the superintendent 'of the line was making an inspec- 
tion trip, while passing through, the great Nambar 
forest, the train came to a stop with a jolt that threw 
the travelers out of their berths. The train had run 
into a herd of wild elephants which were trotting 
down the track, the last of which had both hind legs 
broken and was thrown into the ditch, while the 
engineer counted seven others which got away. This 
is not the first time that wild elephants have got on 
the track, and ordinary fences and cattle-guards are 
no protection. 

A locomotive boiler explosion in England is attract- 
ing much attention among engineers, by reason of the 
circumstances attending it. The use of copper for 
fire-boxes is universal there, and recently an alloy of 
copper and another metal has been used for stays and 
stay-bolts. The exploded boiler was nearly new, and 
had been just overhauled, nevertheless the fire-box 
•collapsed op one side near the bottom by the failure 
of the stay-bolts, and threw the boiler 174 feet into 
an adjoining field. An examination into the probable 
cause of the disaster revealed that the over-heating of 
the composition stay-bolts by an assumed shortness of 
water reduced the factor of safety to about 1.38, which 
did not take into consideration the transverse strains 
to which the bolts were exposed. It is asserted that 
at a black-hot temperature such alloys are reduced 50 
per cent in strength, and are manifestly unfit for such 
duty. It is said that the railway company has forty 
boilers fitted with these stays, but none of them have 
given any trouble before. 

Reports of English railways for the first half of the 
current year are very discouraging to the stockholders, 
and they are hunting around, trying to find some one 
to make the directors of the railways do something to 
improve the status. The losses were chiefly in carry- 
ing freight, for the passenger traffic showed a good 
margin of profit, and the directors have a scapegoat 
in the increased cost of coal which they work for all 
it is worth, and a little more. In this emergency — 
the loss of profits — the directors are scanning the for- 
eign horizon with the expectation of discovering bet- 
ter methods of handling freight, so as to decrease the 
cost of that detail, for it is one of the principal sources 
of loss. It appears that British railways are really 
express companies, in so far as freight is concerned, 
for it is asserted that merchants insist upon the de- 
livery of goods the next day after they are ordered, 
whether large or small lots, and regardless of the 
amount of traffic there may be to any given locality. 
As a consequence the railways are put to great expense, 
which could be avoided if the time for delivery was 
not so short, for a few hundred pounds of freight 
have to be carried in a car and delivered at some 
country town, possibly a long distance off. Some- 
times, indeed, it has to be reshipped at certain points, 
all of which is an added tax to the railway. In brief, 
the railway freight of Britain consists to some extent 
of small packages carried short distances, and Is 
necessarily more costly to conduct than in this coun- 
try, where the reverse is the case, so comparisons of 
relative cost here and abroad are out of order. 
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SANTOS-DUMONT WINS THE DEUTSCH FBIZE. 

BY OUR PARIS CORRESPONDENT. 

Now that the efforts of Santos-Dumont have been 
crowned with success, it may be of interest to retrace 
the steps by which the intrepid young aeronaut- has 
been able to accomplish his present great triumph, 
which is of course only the first step in the work 
which he expects to carry out. Santos-Dumont is a 
Brazilian by birth, and was born in 1873; his father, 
who was of French descent, had a vast coffee 
plantation which employed as many as six 
thousand men in the fields and establishments. 
It was upon the forty miles of railroad which 
passed around the plantation that Santos-Du- 
mont learned to conduct the small locomo- 
tives, and thus obtained his first knowledge of 
mechanics. He came to Paris while still quite 
young, and had already turned his attention 
to aeronautics. He at once commenced to 
work, and employed his large fortune and his 
talent in this direction. The result is that 
within three years he has constructed three 
spherical balloons and six airships. He began 
by making the record for the smallest spheri- 
cal balloon, the "Bresil," which gaged only 
140 cubic yards and had a diameter of 18 
feet. It was made of fine Japan silk with cot- 
ton cordage and an extremely light wicker 
basket, and the whole weighed but 50 pounds. 
When it rose from the Jardin d'Acclimatation 
on the 4th of July, 1898, it seemed like an im- 
mense air bubble. After ascending out of 
sight, Santos-Dumont reappeared with the en- 
velope packed in the basket. With this and 
similar balloons he made a number of inter- 
esting ascensions, but soon began the study 
of dirigible balloons. His "No. 1" is the first 
of the series, and started from the Jardin 
d'Acclimatation on the 18th of September, 1898. 
It was torn at the start on account of a false 
maneuver by the aids, but was soon repaired, 
and on the 20th he made a number of evolu- 
tions. But the small interior air-balloon, de- 
signed to keep the envelope always swelled out, 
was only insufficiently supplied by the ven- 
tilator, and thus the balloon, which was cigar- 
shaped, became more or less collapsed and foldeu upon 
itself under the tension of the weight. On this occa- 
sion the aeronaut had a fall of 1,200 feet at the rate 
of 12 or 15 feet a second, which, as M. Emmanuel 
Aime says, is a record in itself. He came down on 
the Bagatelle training ground, however, without dam- 
age. 

The "Santos-Dumont No. 2" was launched on the 
11th of May, 1899, but during a rainstorm the balloon 
folded upon itself and could not be further maneu- 
vered. An instructive test of the motor (gasoline 
type) and the helice was, however, made on this -oc- 
casion. With this experience to guide him, he next 
built the "No. 3." It gaged 620 cubic yards, and was 
the first of the series to pass around the Eiffel Tower, 
starting from the Aero- 
static Park of Vaugirard 
on the 13th of Novem- 
ber. The "No. 4" is an 
improvement of this 
type and . gaged 525 
cubic yards; it was fin- 
ished on the 1st of Aug- 
ust, 1900. He went 
through a number of 
evolutions with this air- 
ship, notably on the oc- 
casion of the Aeronautic 
Congress, on the 19th of 
September, at the Aero- 
static Park of the Aero 
Club. At the beginning 
of this year he finished 
the "Santos-Dumont No. 
5," which made such a 
brilliant performance. 
It will be remembered 
that he started from the 
Aerostatic Park, crossed 
the Seine to the Long- 
champs race track, and 
then took the airship 
ten times around the 
track; he then came to 
the Trocadero, and after 
an accident to the rud- 
der he started again, 

went around the Eiffel Tower, came back to Long- 
champs, and thence recrossed the Seine to the Aero- 
static Park. 

It was the Henri Deutsch prize that made the Tower 
the goal of the aeronauts, as the conditions of the prize 
of $20,000 were that the start should be made from 
the Park or vicinity, the aeronaut to pass around 
the Tower and return to the starting point within 
half an hour. Accordingly, Santos-Dumont, the day 
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after the above experiments, started from the Park 
and passed the Tower, coming back in 40 minutes. 
But owing to a strong wind and an accident' to the 
motor he could not land in the Park, but came down 
in the trees of M. de Rothschild's garden. It was 
after this that he had his famous accident, where, after 
passing around the Tower (8th .of August) the motor 
stopped and the balloon was broken almost to pieces 
against the roofs of the Trocadero Hotel. Only twenty- 
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THE " SANTOS DUMONT No. 6 " MANEUVERING IN MIDAIR 

two days after this catastrophe the aeronaut, whose 
courage is proverbial, finished his "No. 6," with 
which he at last succeeded (October 19) in passing 
around the Eiffel lower and returning within the 
half hour, or 29 min. 30 sec. Some time before this, 
however, the committee of the Aero Club had ■ modi- 
fied the original rules so that the airship was not only 
to come over the Park, but its guide-rope should be 
grasped by an attendant, this constituting a landing. 
Santos-Dumont was not able to comply with this rule, 
as before the rope could be grasped he was obliged to 
remount to avoid being carried by the wind against the 
balloon shed, and he came down 40 seconds after the 
allotted time. 

The committee decided on November 4 as to this 




DEPARTURE OF MR. SANTOS-DUMONT FROM THE AEROSTATIC PARK ON HIS SUCCESSFUL TRIP ON WHICH 

HE WON THE DEUTSCH PRIZE OF $20,000. 

much-disputed question, and Santos-Dumont was ac- 
corded the prize. 



Fort Worth papers state that a conductor of the 
Chicago, Rock Island & Texas Railway, during the 
recent rush to El Reno to register for government 
homesteads, collected on one run 241 fares and tickets 
on the tops of the passenger coaches.- 



SOME EXHIBITS AT THE AUTOMOBILE SHOW. 

The second annual AutomoDiie &now, which has 
just been successfully exploited at the Madison Square 
Garden, was a singularly sensible affair. Usually 
exhibitions of a similar character in any line of pro- 
gressive industry teem with a curious assortment of 
mechanical fads and freaks that may entertain the 
eye in passing without, however, possessing the slight- 
est practical merit. The Automobile Show was, how- 
ever, purified of any such blemish on serious 
mechanical enterprise. It presented in a 
wholesome variety many types and styles of 
automobiles and accessories, all of practical 
use, some evincing great structural progress, 
while there was absolutely no exhibit of the 
freak kind. 

One of the largest and most interesting 
stands in the big amphitheater was that ot 
the Winton Motor Carriage Company, of 
Cleveland, Ohio. The new, improved, record- 
breaking vehicle, herewith shown, probably 
attracted the major share of popular atten- 
tion. Its striking appearance is due in a 
measure to the doing away with the pyramidal 
bonnet containing the radiators, such as the 
1901 racing models wear. Instead of being 
inclosed in the bonnet in front the radiators 
have been lowered so as to provide a smooth 
platform, which is not likely to obstruct the 
view of the chauffeur, and which will offer 
no wind resistance worth mentioning. This 
construction gives the vehicle an extremely 
racy look. It was on a machine of identically 
the same mechanical construction that Alex- 
ander Winton, president of the company, 
recently clipped off ten miles in the record 
time of 11 minutes 9 seconds, his fastest mile 
being the fifth, made in 1 minute 6 2-5 sec- 
onds. This performance is better than the 
track record of Henri Fournier, the French 
chauffeur champion, and when it is considered 
that Fournier uses a 60 horse power, 4-cylin- 
der machine weighing fully 1% tons, while 
Winton's racer is of but 40 horse power with 
two cylinders and weighing but 2,300 pounds, 
it is easy to see that the American maker 
has produced, mechanically and economically, a very 
much superior result. 

A curious cross between a horseless carriage and 
the victoria pattern in electric automobiles is the 
Elite, manufactured by D. B. Smith & Company, an 
exceedingly ornate and elaborate outfit on four wheels 
propelled by steam. 

The Foster steam wagon's strong point is its com- 
pact and simple mechanism. Hence its makers 
thought it wise to show its "insides" in a skeleton 
vehicle, demonstrating clearly the manner of opera- 
tion. As the mechanism is carried by the steel frame- 
work, the body has only to support the seat and 
passengers, and is, therefore, merely a shell, remov- 
able at will. This arrangement makes the machinery 

very accessible. It is 
possible, by removing 
the foot-boards, t o 
stand, stoop, kneel or 
sit in front of the en- 
gine, with plenty of 
room for cleaning and 
adjusting it. The run- 
ning gear is built of 
heavy - gage seamless 
steel tubing with solid 
reinforcements. The 
compensating gear is 
of the inclosed spur 
type carrying enough 
lubrication to run a 
whole season. The fire 
control has been im- 
proved by the introduc- 
tion of a pilot light in 
connection with the 
burner, enabling the 
chauffeur to regulate 
the fire from his seat 
without change of posi- 
tion. 

In its "New York" 
motorette the De Dion- 
Bouton Motorette Com- 
pany has probably 
reached its highest 
present development, 
combining safety and efficiency with ample speed 
and a moderate price. The motor is water-cooled and 
capable of 5 horse power, which provides for speeds 
up ' to 22 miles an hour. The weight of the entire 
machine is only 800 pounds. The exhaust control 
and reversing gear have been greatly improved. The 
foot-brake pedal first regulates the exhaust, thus at 
once reducing. the speed, simultaneously with muffling 
the noise, a feature of considerable importance In 
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35-Horse Power Gasmobile. 



The Elite ; a Steam-Driven Victoria. 




De Dion Motorette— " New York " Type. 



De Dion Motorette with Body Removed. 




The Foster Steam Carriage with Body Removed. 



Winton 40-Horse Power Racer- Record of 10 Miles in llm. 9s. 




The Autocar. 



Haynes-Apperson 9-Horse Power Surrey. 

SOME EXHIBITS AT THE AUTOMOBUE SHOW. 
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passing restive horses. A further application of the 
foot-pedal applies the differential Drake. It was a 
standard vehicle of this model that outdistanced its 
competitors of the same class in the New York-Buffalo 
Endurance Trial, being the only light gasoline vehicle 
to win a first-class certificate on an average of 12 to 
15 miles an hour over mud roads for five consecutive 
days. 

The makers of the autocar claim that it cannot 
blow up or burn down, and after an examination of 
its distinctly automatic features it must be confessed 
that the claim appears to be well founded. The inter- 
changeability of the parts is another noteworthy 
feature of this car; which has quite a military air, 
mainly suggested by its wooden wheels of the artillery 
type. The equipment consists of a balanced double- 
cylinder gasoline motor of 8% horse power, the cranks 
and moving parts being inclosed in an aluminium 
case, excluding all dust and facilitating the utmost 
ease of lubrication. The transmission gear, also in- 
closed in aluminium casing, provides for a range 
from 8 to 21 miles per hour ahead, and a slow reverse 
covering all the requirements from a level to steep 
hills. Six gallons of gasoline, sufficient for 100 miles' 
touring, are carried under the forward hood. The 
control of the vehicle is effected by two levers, one 
operating the clutch and throttle valve; the other 
for gear changing. 

The Haynes-Apperson vehicles, which made such a 
fine record for themselves in the New York-Buffalo 
Endurance Run, are probably the handiest and most 
reliable small-size, high-power automobiles as yet pro- 
duced in this country. The new 9-horse power surrey 
recently completed by the firm was on exhibition. 
It disclosed many improvements, notably in a more 
direct transmission gearing, a better method of lubri- 
cation, a water circulation by radiator and pump, and 
a new model of steel rims. The makers, who have 
the benefit of eight years' experience in the automobile 
industry, are still retaining their well-known double- 
cylinder engine of the horizontal opposed-cylinder 
design with but few alterations, and all the vehicles 
have forward speeds of 6, 12 and 25 miles per hour. 

The electric truck for carrying and hoisting safes 
by its own motive power, exhibited by the Hall's Safe 
Company showed by actual hoisting tests of many 
safes that it was good for the claims made in favor 
of it by its makers, the Vehicle Equipment Company, 
of Brooklyn, N. Y. This truck has been in the mar- 
ket but a very short time. It is able to transport 
several, safes at a fair rate of speed and hoist them 
into the loftiest sky-scraper extant in less time and 
with less expenditure than by means of the ordinary 
hand truck. 

The biggest machine produced in America is the 
3,300-pound gasmobile, the ponderous and resplendent 
appearance of which has fascinated those automobile 
visitors, who love a big machine and high speed. This 
leviathan of the Vteuf-teuf" family relies for its power 
on a 6-cylinder engine capable of 35 horse power — an 
unusually large amount of power for a touring vehicle 
of such dimensions. 



Pearl Fisheries of Venezuela. 

The pearl fisheries of the island of Margarita, on 
the coast of Venezuela, have become quite important 
within recent years, and are now extensively worked. 
The pearls of Margarita Island have been known ever 
since the discovery of the country. The Indians of the 
time of Columbus were already provided with orna- 
mental objects in which pearls figured prominently, and 
it seems to have been these pearls which occasioned the 
first difficulties between the Spaniards and the inhabi- 
tants. During the last few years the oyster beds of the 
island have been more and more actively worked. At 
present there are about 400 sail boats with native equip- 
ments working about the islands of Margarita, Coche 
and Cubagna. The principal oyster beds are those oi 
El Tirano, to the northeast, and Macanao, to the north- 
west of Margarita. It is estimated that at present as 
many as 2,000 men are occupied in the oyster fisheries. 
Metallic drags are used, which are drawn over the 
oyster beds. The boats have a tonnage of 3 to 15, and 
pay a tax of $3 a year to Venezuela. The pearls are of 
a fine quality, generally white or yellow. Sometimes a 
black pearl is found, but this is rare, and it brings a 
high price. Not long ago a white pearl was sold for 
nearly $2,000. The shell of the pearl oyster is not of 
ary great value, as it is too thin to be utilized. The 
Margarita oyster has a relatively short life and on an 
average it does not exceed eight years. A French com- 
pany has been lately formed for the pearl fishery. It 
will operate, not by using drags, but by divers, with 
and without suits. In this way the smaller oysters will 
be spared, and the beds will not be depopulated. The 
value of the annual production of the Margarita Island 
region is over $600,000. Most of the pearls are sold in 
the Paris market, where the sale appears to be the most 
active and the best prices are obtained. 



THE WHEEL WITHIN WHEEL. 

The inventor of this innovation in automobile con- 
struction has attacked the tire problem in a novel 
manner by placing the pneumatic tire where it will 
not need to come in contact with the roadbed, yet in 
such a position that its full cushioning effect will be 
obtained. "The Wheel Within Wheel," as its name de- 
notes, consists in reality of two separate wheels on 
two separate hubs, one within the other. The rim of 
the smaller or inner wheel is bound to the outside 
flanges of the hub proper (which flanges form the 
outer of the two hubs) by wire spokes, while that of 
the outside wheel is rigidly held in place by large 
metal spokes radiating from the center or inner hub. 
The hole of this hub is somewhat larger than the axle, 
and the hub has no bearing surface on the axle. The 
hub is narrow and is, in reality, a sort of flange with 
a groove running across its face. (<t, Fig. 3.) 

The outer flanges of the hub proper, that is, the 
flanges forming the hub of the smaller wheel, have 
each a groove across their inner faces. The floating 
guide-ring (&, Fig. 3) has two lugs on each face, the 
line of the two lugs on one side being at right angles 
with the line of the two lugs on the other. Two of 
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Fib. l.-Side Elevation of Half of Wheel. 



these floating plates make the 
driving connection between the 
outer hubs and the inner one, 
and, as the lugs slip loosely in 
the grooves of the side and cen- 
ter hubs, the latter can slide on 
each other either vertically or 
horizontally at the same time. 

The rim of the smaller wheel 
is made double, and two pneu- 
matic tires are mounted thereon, 




Flo. 8a.— Central Hub. 



H 



Fiq. 2.— Section Through Wheel 
Center. 



Fiq. .3b.— Side Elevation of 
Floating Guide Plate. 



THE WHEEL WITHIN WHEEL, 

one on each side of the spokes of the large wheel. 
Two bearing rims attached to these spokes bear on the 
tires and cushion the large wheel on the small one. 
As the tires are double, and as the bearing surface 
on them is on about half their circumference, instead 
of at a single point, they need not be inflated as hard 
as usual, and so give a much greater cushioning ef- 
fect. A wheel with 15 pounds air pressure in- the 
tubes will carry 500 pounds weight at least. The 
wheel has been tested by several manufacturers, who 
expressed themselves favorably as to its merits. A 
gasmobile exhibited at the recent Automobile Show 
was equipped with a set of these wheels. 



On a dining car of the New York Central recently, 
318 dinners were served without re-stocking the car. 



Demand for Electric Plant In Greece. 

Consul McGinley reports from Athens, -September 
12, 1901, that the Mayor of Kerpenesion, a village in 
the Province of Evrytania, wishes to have that place 
lighted by electricity, and has requested the consulate 
to publish the fact in the United States, hoping to 
induce some American company to sell him a suitable 
plant. There is a stream near the village that can be 
utilized to furnish the necessary power for the plant. 



There are 400 houses in the village, and the Mayor 
estimates that about that number of incandescent 
lights will be required. He does not mention the 
number of arc lights required. Karpenesion is the 
village which the heroic Greek chieftain, Marco Boz- 
zaris, was defending when, in 1823, he fell in a mid- 
night sortie against the Turks, an event made famous 
by Fitz Greene Halleck's stirring poem. 

* i ■ i » 

Electrical Notes. 

Consul Berliner reports from Teneriffe, October 4, 
1901: For some time the direct cable between Tener- 
iffe and Europe has been broken; also the cables con- 
necting the different islands. All the islands are now 
cut off from the outside world, except Teneriffe, which 
has cable connection with Bathurst, Africa. The 
charges from Teneriffe to New York, formerly 2s. (49 
cents) per word, are via Bathurst 6s. ($1.46) per word. 

The tramways of Paris and its suburbs are in the 
hands of 11 companies working 53 lines, with 832 cars 
for mechanical and 297 for horse power. The follow- 
ing systems are used: (o) For electric traction — 
trolley, 1 line; plow, 5 lines; system Diatto, 12 
lines; system Claret et Vuilleumier, 1 line; accu- 
mulator, 19 lines. (&) Compressed air, 9 lines, 
(c) Steam, 5 lines, (d) Rope, 1 line. The trolley 
system is not allowed within the city, and has only 
been granted provisionally to one line, Bastille- 
Charenton. 

It has been necessary to tear out an expensive 
marble switchboard which was built in the electrical 
power house at "Idle Hour," Mr. W. K. Vanderbilt's es- 
tate in Oakdale, L. I. Ever since the marble board was 
put in the current has been erratic, says The Electrical 
Review. It was finally determined that the trouble 
must be in the switchboard. A careful investigation 
revealed the fact that the marble contained a vein of 
iron sufficiently well developed to form an occasional 
short-circuit. A new switchboard is to be constructed 
and the old one torn out. 

The Electrician states that a proposal has been 
submitted to the municipal authorities at Rouen, by 
the chief of- the Are department, for the utilization 
of the tramway trolley wires in connection with the 
extinguishing of fires. All the principal thorough- 
fares of the town are provided with electric tram- 
ways, and the proposal is that pumps capable of being 
electrically driven should be installed in a number of 
suitable positions on the tramway route, to be switched 
on to the trolley wires, so that the pumps may be 
used as occasion necessitates. The proposal is said 
to have been favorably received, and is now under 
the consideration of the authorities. 

The enormous strides that have attended the devel- 
opment of telegraphy during the nineteenth century 
are strikingly illustrated by some statistics recently 
issued by Sir W. H. Preece, K. C. B., late electrician 
to the English Post Office. In 1870 the number of 
words transmitted per minute was only 80; in 1890 
the number had been increased to 450. In 1870, 9,850,- 
177 messages were dispatched throughout the United 
Kingdom, at a cost of $3,061,505, while in 1900, 89,- 
576,961 telegrams were sent, bringing in a revenue of 
$17,296,765. The total number of government and 
private cables encircling the globe is at present 1624, 
covering a total length of 187,353,172 nautical miles. 

It has now been practically settled that the Colorado 
and Southern Railroad will install electricity as a 
motive power on all its suburban lines running out of 
Denver. During the summer an expert was sent to 
Europe to investigate the various electric systems in 
use in Berlin and other cities, and to report on the 
advisability of adopting any of them. This expert has 
recently returned, and reports that the change to 
electricity is entirely feasible and will not involve a 
cost which this recently reorganized system would 
not be able to sustain. It is expected that the recom- 
mendations which he will submit will be acted upon 
definitely within a very short time. The suburban 
lines on which this change is to be made are five in 
number, entering Denver from different directions. 
The road also contemplates changing its locomotive 
fuel from coal to oil. 

It is intended to utilize electricity in lieu of steam 
for subsidiary purposes upon the vessels of the Eng- 
lish navy more extensively than at present. A series 
of prolonged experiments are to be made to ascer- 
tain the range of the practicability of using this power 
for this purpose. At present the capstan, steering en- 
gines, ventilating fans and derrick hoists on the vessels 
are manipulated by steam, necessitating the construc- 
tion of a bewildering network of pipes in the interior 
of the ship. The new armored cruiser "Hogue" is 
being fitted with electric wires, and the entire sub- 
sidiary gear will be controlled by electricity. Should 
the experiment prove successful, the system will be 
extended to all other vessels refitting, as well as those 
under construction. A modern English battleship now 
carries a small staff of electrical engineers, so that 
no alterations will have to he made respecting the 
crew. 
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THE TEBEDO AND ITS WOBK. 

BY I. a. M'CUBDY. 

Of the various forms of animal life that cause 
damage by their habits of boring into various sub- 
stances, the Teredo navalis, or "ship-worm" as it is 
commonly called, easily heads the list for general 
destructiveness. It is found in every sea, and every 
piece of unprotected timber immersed in salt water 
is subject to its ravages. It works secretly, silently 
and effectually. A timber may appear perfectly sound 
upon the surface, but upon cutting into it, it will 
be found fairly honeycombed with the passages drilled 
by this indefatigable miner. 

Teredos belong to an old and well-scattered family. 
They were well known to the ancients, who found 




TEBEDO AND CALCAREOUS LINING OF TUBE. 

the problem of protecting their ships' bottoms from 
the ravages of the pest a most serious one. In 1731 
Holland came near suffering an inundation through 
the agency of these creatures. The Zeeland dikes 
were found ready to collapse by reason of long-contin- 
ued attacks on the part of teredos, and had not the 
situation been discovered most deplorable consequences 
must have resulted. The teredo is a cylindrical, worm- 
shaped creature, and as found in Pacific coast waters 
is usually about a foot in length and rarely exceeds 
half an inch in diameter. The head contains the 
boring apparatus, which consists of two peculiarly 
shaped shells. These working together have an action 
closely resembling an auger bit. The long, whip-like 
body is nearly transparent and so tender that it will 
hardly bear its own weight. The creature bores into 
the timber when it is very small and at once com- 
mences active labor. It invariably bores in the direc- 
tion of the grain of the wood, unless turned aside by 
some obstacle in its path, such as a knot, spike or 
another burrow. 

It lines its tube-like passage with a thin calcareous 
deposit, which serves as a protection to its 
crystalline body. No matter how many 
teredos may be operating in the same piece 
of timber, no excavation will be found break- 
ing into another. How the artisans, work- 
ing within the interior of the timber, can 
so unerringly avoid obstacles in their path 
is a puzzle to scientists. The section of a 
log pictured herewith measured but 18 
inches in diameter, yet contained over 800 
teredo holes by actual count. 

To obtain a live teredo means a diligent 
and in many cases a disagreeable 3earch. 
The writer made a number or visits to 
various wharves, but it was not until an 
extremely low tide that success attended 
his quest Great care must be exercised in 
dislodging the creature if it is to be kept 
intact, while photographing the soft, watery 
mass will prove no easy task. 

Many persons erroneously charge the 
teredo with the damage done by limnoriae, 
minute insects that swarm upon the sur- 
face of immersed timbers and eat in toward 
the heart. Every piece of piling is beset with enemies 
within and without, and it is always a question which 
will cause the ultimate destruction of the timber. 

The teredos bore into the lower end of the pile 
in such numbers that at length it breaks off and floats 
away; the limnoria makes its attacks at about half- 
tide mark, and if given sufficient time, will eat the 
timber completely in two. Where the bottom is foul 
and muddy, the teredo completes its work first; but 
on a firm, sandy bottom, the limnoria win the day. 
The teredo does not work with the same rapidity in 
all waters. They are worse in Alaska than in South- 
ern California, and at various points upon Puget 
Sound but a few miles distant from each other they 
work with varying degrees of voraciousness, much 
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depending upon the character of the bottom. A 
wharf left to itself soon becomes a tottering ruin. 
They are carefully watched, and as quickly as piles 
are destroyed they are replaced by a pile driver, 
which drives new timbers into the bottom with an 
immense hammer operated by steam power. 

Loggers are careful to construct their booms in 
places where streams mingle with the salt water in 
order that their logs may not be injured before reach- 
ing the sawmill. The Robertson Log-Raft Company 
recently removed its plant from Puget Sound to the 
Columbia River in order to escape the teredo, which 
rendered one-third of its timbers worthless before a 
raft of sufficient size could be got together for towing. 

How to protect timbers from their insidious foes 
has been under consideration for years. In 1868 Dr. 
Avenarius, a German chemist of note, made a prepara- 
tion from creosote which was fairly effective, but 
it did not meet with general favor on account of its 
inflammability, evaporation and destructiveness to 
wood fiber. 

A few years later Dr. Avenarius invented a coal- 
tar distillation which proved of great merit, and most 
of the preservatives now in use are compounded 
largely in accordance with his formula. Copper or 
yellow metal sheathing is also efficacious. 

The creosote process consists in a forcible injec- 
tion into the fiber of the wood of dead oil of coal tar 
as obtained in the manufacture of gas. 

Copper sheathing consists in a coating of copper 
or yellow metal (sometimes called Mmntz metal) sim- 
ilar to sheathing on the bottoms of vessels. 

It is well understood that there are numberless 
materials which will keep the teredo from destroy- 
ing wood, provided they can be made to stay on the 
wood; but the solving action of salt water is so great 
that it will destroy the great percentage of them. 
In Southern California a considerable quantity of 
eucalyptus piling is used. This wood withstands the 
action of the teredo for from three to seven years, 
but the growth is limited in quantity and size, and 
is not of sufficient importance to cut any figure com- 
mercially. 

The government demands the use of pest-proof 
timber in all its wharves and harbor works, and rail- 
roads and other private enterprises are following the 
example. The writer recently made a careful exam- 
ination of a dock built of prepared timber which had 
been built for several years, and could not find the 
trace of a teredo. In the fender-piles, however, which 
were unprotected, teredos and limnoriae were holding 
high carnival. 



Glass for Scientific Purposes, 

In the course of a paper by Dr. Glazebrook, read 
before the British Association, the author said that 
the theory of an ordinary achromatic object-glass was 
well known. In consequence of the fact that in a 
prismatic spectrum the ratio of the dispersion of the 
extreme rays to the deviation of the mean ray was 
different for different materials, it was possible to 
construct two prisms so as to produce a resulting devia- 
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and flint. It was necessary ror this purpose that the 
ratio of the total dispersion to the refractive index 
should be different for the two glasses but that the 
ratio of the partial dispersion to the total should be 
the same. He then showed how three colors might be 
combined in the image instead of two, as in the older 
manufacture. In such an object glass the advantages 
were numerous. It was more nearly white than that 
formed by a lens of two ordinary glasses, and as a 
consequence would stand a higher magnification in the 
eyepiece. As a result the whole instrument might be 
made more powerful, or, for the same resultant mag- 
nifying power, we might use a less powerful object- 
glass, and thus secure other advantages in illumina- 
tion. There would be with such a lens some outstand- 
ing chromatic aberration, the violet image being rather 
greater than the red. This was corrected in the eye- 
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CBOSS-SECTION OF FILING, SHOWING 800 TEBEDO 
HOLES, NO TWO HOLES BREAKING INTO ONE 
ANOTHEB. 

piece itself. Attempts had been made either to use 
fluorspar in the object-glasses, or to make glass con- 
taining fluorine. With such a glass it would be pos- 
sible to obtain almost perfect conditions. 



Plans for tlie IHoscow-Kasan-Kvschtymsk 
Railroad Approved. 

According to German newspapers, the standing Rus- 
sian railroad-building commission has just approved 
the plans for the Moscow-Kasan-Kyschtymsk Railroad. 
The present outlet of the great Trans-Siberian Railroad 
— the Ssamara-Slatonster Railroad — is so overburdened 
with freight that it can no longer handle the amount 
of goods delivered. It has become necessary to find 
other means to relieve trans-Siberian traffic, and the 
so-called North Railroad, which connects Viatka, via 
Vologda, with St. Petersburg, and the Moscow-Kasan- 
Kyschtymsk line, which has been projected by the 
Moscow-Kasan Railroad, will be made to serve the 
purpose. The former line is already laid out and 
contracts are being made with foreign firms for its 
construction. The building, equipping, ar:c! 
running of the latter road has been turned 
over to the Moscow-Kasan Railroad Com- 
pany by the commission, under condition 
that it be completed at once and that the 
necessary rails and cars be ordered from 
Russian factories. 
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WHABF DESTBOTED BY TEBEDOS. 

tion, but not separation of two given rays. The image 
formed when the two extreme rays were combined was 
not white, but exhibited prismatic color. If an ordi- 
nary lens of crown and flint glass were achromatized 
for the rays C and F, then, for the flint glass, the dis- 
persion of the blue end was greater than that of the 
red end, less for the crown. A more completely 
achromatic result would be obtained by using two 
glasses, for which, for given equal total dispersion, 
the distribution of the rays in the two spectra was 
more nearly the same. After referring to the work 
of Abbe, Stokes, Harcourt, and others, Dr. Glazebrook 
said that among the glasses manufactured at Jena it 
was possible to find various pairs which could be com- 
bined into better achromatic lenses than the old crown 



The Current Supplement. 

The current Supplement, No. 1350, has a 
number of unusually interesting articles. 
"M. Santos-Dumont Wins the Deutsch Prize" 
is accompanied by a large engraving show- 
ing the descent after the successful journey. 
"A Military Bakery Automobile" describes 
an interesting flour mill and bakery which 
transports itself. "Modern German Fire 
Engines" illustrates some modern types. 
The second important series of "Enameling" 
is published in this issue. "The Berlin- 
Zossen High-Speed Electric Railway" gives 
full details of this remarkable experimental 
line. "Anthropology" is an address by Prof. 

D. J. Cunningham, M.D. "Reflex Action and Instinct" 

is by W. Benthall, M.D. 

Content*. 

(Illustrated articles are marked with an asterisk.) 
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EECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

BINDER ATTACHMENT. — William M. 
Ci'ARKj Boscobel, and Albert M. Davis, Madi- 
son, Wis. This invention relates to a binder- 
breastplate which is mounted to move in 
unison with the needle. As the needle em- 
braces the gavel and crowds it toward the trip- 
aim the breastplate moves down toward the 
arm and assists the needle in the work of com- 
pressing the gavel, thereby relieving the needle 
of much of the work which it was hitherto 
called upon to perform. 

CUTTER-BAR.— Alonzo. F. Benn, Rldgway, 
I'enn. — The cutter-bar is constructed so that 
the knives are quickly and conveniently re- 
moved and replaced, and so that when the 
knives are in position in the bar they are 
readily locked In place. By means of the 
locking mechanism, the knives can be adjusted ; 
and any slack caused by wear on the abutting 
edges of the knives is automatically taken up. 



Vehicle Accessories. 

AXLE-BOX WASHER. — Dr. James W. 
Bryant, Crewe, Va. The invention is an im- 
provement in washers and boxes for vehicle- 
wheels, in which a metal ball-bearing spring 
washer is used in place of the ordinary flat 
leather or metal washer. The objects of the 
improvement are to prevent friction and the 
consequent wear of the several parts, thus 
rendering the vehicle more lasting ; to reduce 
the draft of the vehicle ; and to prevent the 
disagreeable clicking sound heard in all vehicle- 
wheels after slight use, due to wear of the 
parts. 



Engineering Improvements. 

AUTOMATIC BOILER-FEEDER.— Henry J. 
Davis, Playfair G. Ault and James II. Wide- 
man, Birmingham, Ala. These inventors have 
devised an improvement upon boiler-feeders 
for which they have received U. S. Letters 
Patent. These patents cover certain con- 
structions, combinations, and arrangements of 
steam and water inlet and outlet valves, and 
floats and connected mechanism for actuating 
such valves, the whole being so arranged in 
connection with a tank as to recharge a boiler 
automatically whenever the water level there- 
in is lowered below a certain predetermined 
point of safety. The inventors have devised 
improvements in the construction and arrange- 
ments of valves and connected mechanism, 
with a water-tank, and a preliminary water- 
heater and steam-condenser whereby practical 
advantges of considerable importance are se- 
cured. 

STEAM-ENGINE.— Robert H. Botts, Rich- 
mond, Cal. Mr. Botts has devised a very light 
and simple form of steam-engine designed 
primarily to be used on an airship of which 
he is the inventor. The steam-engine comprises 
a crank-shaft with which the cylinder is di- 
rectly connected. A non-reciprocating piston 
with valves is arranged in the cylinder and 
connected with hollow piston-rods, forming in- 
duction and exhaust pipes. Right angular 
connections for the pipes are provided. Sta- 
tionary stuffing-boxes form axes of oscillation. 



Metallurgical Apparatus. 

GUIDE FOR STAMP-MILLS. — Edmund 
Major, Denver, Colo. The guide consists of 
front and back clamping plates, and a tie-rod 
or bolt having an enlarged or swaged portion 
intermediate of its ends to engage one of the 
clamping-plates and hold it in position inde- 
pendently of the other plate. One end of the 
tie-rods serves to hold the other clamping-plate. 
Should one of the bolts break, the other will 
hold the parts in place until repairs can be 
made. The swaged portions on the bolts cause 
the back plates to be held in position inde- 
pendently of the front plates, and owing to the 
peculiar construction of these parts they are 
all held with the autmost security. 

CORONET-ROLLS. — Albert C. Calkins, 
Los Angeles, Cal. In the assay-laboratory con- 
siderable difficulty has been experienced in 
inserting the bullion button between the rolls. 
The present invention is in the nature of a 
simple, compact, and powerful little machine 
designed to insure the positive feed of any 
bullion button inserted between the rollers. 
The machine is conveniently manipulated and 
quickly rolls the bullion button into foil or 
strips of the desired thickness. 

AMALGAMATOR.— Hugh M. Smith and 
Ralph Sailey, Libby, Mont. The object of 
the invention is to provide a shaking amal- 
gamating-pan of simple construction, so ar- 
ranged that the pan can be easily removed 
from its supporting frame, but held perfectly 
solid when in place. The pan is supporting a 
skeleton frame. A bolster is secured to the 
frame and mounted to slide on the lower por- 
tion of the table. A bolster for the upper 
frame is also provided, consisting of removable 
sections. Slide-bars are attached to the bolsters 
and move in boxings on the table. The bolsters 
are connected with a crank-shaft. A lateral 
reciprocating motion is imparted from the 
crank-shaft. In operation the machine will be 
placed in position in lieu of the stationary 
plates now used in stamp-mills and receive the 
slime or crushed ore from the battery con- 
stantly. The t? jle or pan, as it reciprocates, 
causes the gold to amalgamate faster and more 
thoroughly th'.n any stationary pan. 



mechanical Devices. 

SPEED-CHANGING MECHANISM.— Defi- 



ance Machine Works, Defiance, Ohio. Mr. 
George A. Ensign, well known for his numer- 
ous inventions in woodworking machinery, has 
devised an improved speed-changing mechanism 
for axle-shaping machines. The mechanism is 
arranged automatically to change the speed of 
a carriage or other movable part of a machine 
traveling in one direction and to stop the car- 
riage or movable art whenever it reaches the 
end of its stroke. The mechanism consists 
of a shaft carrying loose pulleys and driven 
pulleys. A double friction-clutch is mounted 
to slide on and turn with the shaft and is 
adapted to be thrown in mesh with any of the 
pulleys. The double clutch is operated by a 
shifting-lever connected with a sliding-block. 
A second sliding-block has spring connection 
with the first-named sliding-block. The blocks 
can be moved in opposite directions. Locking 
dogs are provided for engaging and locking the 
blocks in an outermost position, which dogs 
can be successively thrown out of engagement 
with the blocks whenever desired. 

GLUING OR PASTING MACHINE.— Fred- 
erick W. Brown, Berlin, N. H. This improved 
glueing and pasting machine is designed es- 
pecially for securing a burlap lining on a sheet 
of wrapping paper and coating the latter with 
an adhesive substance to secure the article 
formed upon the ends and edges of paper rolls, 
especially large newspaper rolls, to protect 
the edges of the rolls from damage during 
transportation, loading, and general handling. 

SAWMILL-CARRIAGE GEAR. — Elwin S. 
Berry, Putnamvllle, Vt. Ordinarily the car- 
riage is drawn back in the same line in which 
it was advanced, thereby warping the log 
against the saw. By means of the present 
invention, however, when the carriage is to be 
gigged or returned to the staring point, it is 
first moved sidewise . slightly, so as to clear 
the log from the saw, whereupon the return 
movement is effected. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY.- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every ease It is neces- 
sary to give the number of the Inquiry. 
MUNN & CO. 



Tools and Implements. 

REPAIR - LINK. — Fletcher G. Asbill, 
Ridgespring, S. C. The invention relates to 
links provided for the repair of broken trace- 
chains or other chains. The object is to pro- 
vide a very simply repair-link, which is light, 
strong, easily applicable to a broken chain. 
The device is especially applicable as a lap 
ring, or in lieu of a lap-ring such as is used 
ordinarily to connect a singletree and clevis 
to plow-beams. 

DOUBLE-ACTION SAW-SET.— Duane M. 
Rorerts and Joseph H. Mara, Marlow, Ind. 
Ty. In every saw, either all of the teeth or 
certain alternate teeth must be bent outward 
from the imaginary plane passing through the 
saw-blade. This operation is necessary both 
in new saws and in those in which through 
use in sawing the teeth have been closed or 
partially closed by the pressure of the ma- 
terial sawn. The device forming the subject 
of this invention is especially designed for the 
purpose of bending the teeth to the proper 
angle and likewise to prevent buckling of the 
saw. The punches used in this device each 
act as an anvil for the other, so that the pres- 
sure of either punch has practically no effect 
except that of bending a tooth. The curved 
guideway provided prevents undue motion of 
the saw-blade and also assists in preventing 
the saw from coupling. 



Miscellaneous Inventions. 

SURGICAL DEVICE.— Henry W. Post, Ful- 

tonville, N. Y. The invention is an obstetrical 
device comprising a strap adapted to slide on 
the end board of a bedstead, and slide-plates 
mounted to move toward and from each other 
on the strap. Loops have swinging connection 
with the plates ; and hand-grips are mounted 
on the loops. 

AIR-VALVE FOR WATER-COCKS.— Wil- 
liam Paul, Savannah, Ga. The invention pro- 
vides in connection with a water-cock an air- 
Inlet controlling-valve held normally in closed 
position by water pressure, but automatically 
opening upon opening the drain-cock to permit 
the entrance of air, so as to cause a thorough 
draining of the pipe in freezing weather. 

SURGICAL INSTRUMENT CASE.— Max W. 
Becton, Manhattan, New York city. The case 
is arranged to carry hypodermic syringes and 
accessories. An instrument-carrier having 
suitable sockets or clamps is hinged to the 
case, the connection being such that the carrier 
will be borne flat in one section of the case, 
and can be readily turned over into the op- 
posing section. The carrier-case may be there- 
fore rendered aseptic, and the carrier raised 
from the case, affording ready access to the 
contents. 

FRUIT-BASKET. — Henry C. Finley, Okla- 
homa, Oklahoma Ty. This light and cheap 
pasteboard substitute for the wooden grape bas- 
ket in ordinary use consists of a body and bot- 
tom secured together. A handle is provided 
with tongues which pass down upon the outer 
side of the body and also upon the inner side. 
The pasteboard body and bottom of the basket 
are rendered water-proof by the application of 
some suitable composition. The construction 
provides a basket well adapted for its purpose, 
which basket is much lighter and can be con- 
structed at much less cost than the ordinary 
wooden baskets. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1,175.— For the manufacturer of the 
Home Sharpener, an emery wheel attachable to any 
sewing macuine. 

For logging engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 1576.— For manufacturers of electric 
automobile trucks or wagons for carrying not less than 
3,000 pounds. 

Turbines— Leffel & Co. Springfield, Ohio, U. S. A. 

Inquiry No. 1577.— For machines for making 
butcher skewers. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1578.— For machinery for separating 
materials in refuse and. afterward grinding and mixing, 
after which it is pressed into balls, bricks, etc. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1579.— for manufacturers of electric 
belts. 

Gasoline Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No. 1580.— For manufacturers of nickel 
or nickel alloy tubes for gas engines. 

Foot presses and dies. Amer. Hdw. Mfg. Co., Ottawa, 
111. 

Inquiry No. 1581.— For a suction pump for clean- 
ing cisterns without drawing out all the water. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 1 582.— For manufacturers of gas en- 
gines from 1-16 to 1-2 horse power. 

Machine chain of all kinds. A. H. Bliss & Co. North 
AttleDoro, Mass. 

Inquiry No. 1583.— For manufacturers of small 
dynamos to run 12 to 15 incandescent lights. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 1584.— For manufacturers of small 
steam siren whistles. 

For Sheet Brass Stamping and small Castings, writ 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No. 1585.— For manufacturers or dealers 
in household novelties. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 158(i«— For dealers in children's musi- 
cal or toy novelties. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 15S7.— For turbine water wheels. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry IVo. 1588.— For parties dealing in No. 8 
steel rails 30 feet long. 

New Book, Electric GasJ Lighting. 50c. Send for full 
descriptive circulars, free. Spon & Chamberlain, 12 
Cortlandt Street, New York, U. S. A. 

Inquiry No. 1589.— For machinery for making 
clothes pins. 

Manufacturers of patent articles, stamping dies, 
tools, light machinery. Quadriga Manufacturing Com 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 1590.— For machinery for making 
b u tcher s ke wers. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1591 .—For manufacturers of machin. 
ery for cutting, splitting and bundling wood. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chineCompany. Foot of East 138th Street, New York. 

Inquiry No. 159'2.— For machinery for making 
round hardwood handles, etc., for pails, tubs. etc. 

Mechanical Superintendent Wanted. — Fami- 
liar with the manufacture of firearms on a large scale, 
possessing executive and mechanical ability. Address, 
stating age, experience and references, A, Box 2123 
General Post Office, New York. 

Inquiry ]\'o. 1593.— For manufacturers or dealers 
in machinery for making paper boxes. 

Wanted.— A competent and energetic draughtsman, 
about 33 to 35 years, up in modern methods, to take 
charge of small machine shop. Good pay to right man. 
One familiar with bleaching and dyeing machinery pre- 
ferred. Address, giving full information and wages ex- 
pected, B. B., No. 32 Kent St., Somerville, Mass. 

Inquiry No. 1 594.— For the address of the manu- 
facturers of the "Hat Mirror and Hat mark," also 
** Duke's Scissor Thimble." 

For Sale.— Three bias cutting machines especially 
built and suitable for cutting velveteens and other 
fabrics on the bias. Each machine cuts a 4 yard length 
at u stroke; has self-sharpening knives and adjustable 
automatic feed ; is perfectly balanced, requiring but 
little power to operate. All are in perfect condition; 
equipped with fast and loose driving pulleys, feed 
tables, etc. Can be operated at the rate of from 45 to 60 
cuts per minute. Address 

E. H. B.. Box lfe, New York. 

Inquiry No. 1595.— For manufacturers of furni- 
ture woodworking machinery. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
"By mail, $4. Munn &, Co., publishers, 301 Broadway, N. Y. 

Inquiry No. 1596.— For shaping machinery used 
in making electric light telephone lighters, railway cross 
arms and borers for same. 

ffy Send for new and compiet« catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Freeon application. 

Inquiry No. 1 597.— For machinery for making 
insulating pins. 

Inquiry No. 1598.— For dealers in figured wood 
for veneering purposes. 

Inquiry IVo. 1 599.— For launch hulls of steel 13 to 
30 feet long to be driven by gasoline motor. 

Inquiry No. 1690.— For manufacturers of paper 
tubes for cigarette making. 

Inquiry No. 1601.— For address of manufacturers 
of machinery for the separation .and preparation of 
American asphalt, both sand and rock. 

Inquiry No. 1602.— For parties to manufacture 
a portable bootblacking device consisting of tricycle 
and stand combined. 

Inquiry No. 1603.— For manufacturers of an elec- 
trical apparatus for filtering water. 

Inquiry No. 1604.— For castings for kerosene en- 
gines to ran an automobile. l 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 5, 1001, 

AND EACH BEARING THAT DATE. 

|See note at end of list about copies of these patents.]' 

Acid, purifying lactic, C. N. Waite 686,170 

Advertising device, F. J. Langer 685,771 

Agricultural implement, J. M. Waters 686,171 

Air compressor, McRae & Robertson 686.11S 

Air for industrial purposes, apparatus for 

reheating compressed, T. A. Edison 685,911 

Air motor, J. Klein et al 686,081 

Alarm, see burglar alarm. 

Alloy, R. B. Wheatley 885,891 

Amalgamator, G. W. Lee 686,231 

Anthracene, purifying, E. Wirth 685,895 

Apron and sunshade, combined storm, J. W. 

Williams 686,016 

Armature adjusting device for relays, etc., 

U. G. Rogers 686,136 

Armature for electric meters, C. W. J. Busch 686,023 
Automobiles, locking device for steering 

mechanism of, A. L. Kull : 686,229 

Axle dust guard, car, A. Johnson 685,841 

Bag machine, G. R. Ward 685,805 

Bail supporter, S. Baker 685,901 

Balance escapement, M. Biskind 685,905 

Bale tie, F. A. Frawley 685,831 

Bales, device for removing cores from sylin- 

drical, L. W. Spaulding 685,879 

Baling press, G. D. Hayes 685,838 

Ball bearing roller, O'Brien & Wood 686,119 

Bar bos and bottle closing means, J. T. 

Hicks 686,223 

Barrel cover, J. F. Morin 686,108 

Basin support, water, J. C. McElroy 686,113 

Bed, spring, W. F. Ade, Jr 685,898 

Bedstead, J. b\ Dietz 685,826 

Bedstead, extension, J. B. Doss 686,036 

Beverage composition, J. Z. La Joie 685,853 

Bicycle frame. C. S. Dikeman 686,034 

Bicycles, holder for repairing, E. W. Flint.. 686,044 

Bite plate, plaster, J. L. Reavis 685,868 

Boat, V. Engelhardt 685,829 

Boat, sail, J. P. Pool 685,943 

Bolt clamp, G. W. McKim 686,236 

Bolt threading machine, G. W. Packer.' 686,122 

Boek, account, C. Messerve 685,783 

Bottle, non-refillable, W. Hill 686,224 

Bjx filling machine, E. H. Eisenhart 686,042 

Brake locking device, W. G. Houk 685,840 

Brake operating mechanism, A. Duppler.... 686,212 

Breeching, F. S. Dure 686,213 

Bridge, C. L. Keller 685,767, 685,768 

Brooch and pendant, convertible, A. Bippart. 686,197 

Brush, collapsible, A. Jacobs 685,765 

Brush machine, F. N, & W. O. Weis 685,807 

Buckle, II. Schmiedicke, Jr 685,873 

Bu?kle, cotton tie, Ragsdale & Eddleman. . 686,129 

Burglar alarm, R. Lehman 686,093 

Burglar alarm and door check, combined, C. 

II. Hawkinson 685,837 

Burner, see gas burner. 

Button, collar, G. Grunwald 1,85,919 

Button, cuff, O. M. Bailey 686,193 

Cabinet, sportsman's, J. C. Heritage 686,067 

Candy coating machine, P. Panoulias 685,790 

Cane and stool, combined, J. H. McConnell'. 686,006 

Car annunciator, street, G. A. Stenson 686,161 

Car brake, emergency street, G. J. Gahring. 686,048 

Car coupling, J. Timms 685,802 

Car door, grain, A. Couture 685,909 

Car fender, W. P. Tucker 686,160 

Car mover, E. A. Munson 686,110 

Car roof, J. J. McCarthy 685,859 

Car side bearing, railway, E. Cliff 685,973 

Car side bearing, railway, Northrop & Stein- 

brenuer 686,118 

Car wheel, H. O. White 686,173 

Cars, automatic air coupling for railway, O. 

L. Brown 685,813 

Carbon brush holder, socket, O. M. Stiegler. 686,162 

Carbonating apparatus, E. C. Worns 685,810 

Carbureter for explosive engines, F. Le Blon. 685,993 
Card feeding and weighing mechanism, J. 

Hogg 686,072 

Card holder and memorandum book, D. T. 

Helprin 686,064 

Carding machine feeding mechanism, J. 

Hogg 686,071 

Carriage, motor, H. Ford 686,046 

Carriage running gear, motor, Morgan & Ed- 

mondson 686,235 

Cash carrier apparatus, J. H. D. Chamber- 
lain et al 685,740 

Cash register, W. H. Muzzy 686,005 

Caster roller, A. B. Clark 686,204 

Castings, preparing sand molds for steel, H. 

B. Atha 686,189 

Catamenial sack, A. Cortland 686,028 

Centrifugal separator, P. M. Sharpies 685,875 

Chain, C. Edge 686,216 

Chalice, T. C. T. Moller 685,784, 685,785 

Checkrein holder, J. F. Fasenmeyer 685,830 

Cherry stoning machine, M. A. Rollman 686,139 

Chuck, lathe, J. H. Westeott 685,890 

Chuck, nail, J. A. Milliken 686,234 

Chuck operating mechanism, lathe, W. M. 

Allen 685,963 

Cigar packing machine, J. C. Marshall 686,097 

Cigar vending machine, W. D. Doremus 686,210 

Cigarette machine feeding mechanism, H. E. 

Grabau 686,055 

Cigarettes, machine for making tucked, H. 

E. Grabau 686,054 

Clock, electric, T. E. Heeter 686,222 

Clock winding mechanism, C. M. Crook 686,209 

Cloth finishing machinery, Smith & Thomson, 685.951 

Clutch, friction, O. Hughes 686,225 

Coat and vest, combined, Levitas & Gorcha- 

koff 685,994 

Coin holder, W. H. Chaddock 685,814 

Comb, J. L. Gillum 686,050 

Combination lock, electrically controlled, 

Hollar & Rhodes 686,073 

Compass, surveyor's solar, J. B. Potter 686,127 

Condenser, ammonia, A. S. White 685,892 

Conductors in buildings, casing or covering 

for, J. H. Golding 686,052 

Conveyor, G. W. Packer 686,123 

Copyholder, C. F. Ludington 685,788 

Copy holder and blotter, combination, H. D. 

Rodgers 686,133 

Cork and preparing same, G. A. Trombert... 686,008 

Corn shuck chopper, J. Pluck 685,865 

Coupling device, W. B. Cannon 685,970 

Cover, cooking utensil, J. E. Darrah 685,747 

Crate heads, machine for manufacturing, J. 

M. Alderfer 685,899 

Crate, tilting, F. H. Wilson 686,177 

Creamer and refrigerator, combined hygienic, 

S. S. Montayne 685,786 

Cultivator, W. J. Wiswall 685,897 

Cultivator, C. W. Michael 685,999, 686,000 

Cultivator, Dustmann & Holsclaw 686,214 

Curtain ring, A. L. Parker 685, 1 24 

Cut out, magnetic fuse, N. Jones 685,766 

Cutter, see key seat cutter. 

Cylinder safety attachment, L. F. Hamme... 686,058 

Dehorning instrument, W. H. Thompson 685,883 

Diary, A. Liddell 686,095 

Dibble, J. G. Moren 685,925 

Die stock, C. Hart 686,221 

Differential indicator and electrical alarm 

attachment, J. G. Jones et al 686,150 

Dipper and measure, combined milk, E. 

Brown 685,906 

Dipper handle, J. Carpenter 686,026 

Disinfecting device, for flushing tanks, T. 

Venners, Sr 685,885 

Display rack, G. Hecker 686,063 

Door bolt, mortise thumb, W. H. Taylor... 686,166 

Door check, Volght & Hurd 685,804 

Door check and closer, W. K. Henry 686,065 

Door check and closer, combined, W. H. 

Taylor 686,167 

Door closing device, M. F. Hines 686,069 

Door hangers, track rail support for, T. 

Wilbern 685,893 

Door lock and alarm. A. L. Shore 685,877 

Door mat, Gawne & White 685,916 

(Continued on pafle SIS) 
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Drainage, sewerage, etc., system of, J. P. 

Monty 686,002 

Drill, B. E. Bright 685,738 

Drill, H. M. Norris 686,116 

Drop light, V. A. Menuez 685,856 

Drying apparatus, M. B. Licch 686,096 

Dyeing machine, G. de Keukelaere 685,910 

Egg beater, J. E. Hill 685,986 

Egg preserving composition, G. W. Du Nah. 685,750 

Electric furnace, C. P. Bary 685,965 

Electric machine winding, dynamo, J. B. 

Blood 685,966 

Electric motors, means for operating and 

controlling, C. J. Reed 685,795 

Electric motors, operating and controlling, 

C. J. Reed 685,796 

Electric switch, H. P. Ball 686,194 

Electrical conduit nipple, A. C. Prnudfit... 686,128 
Electrical distribution system, F. Bedell... 686,020 
Electrical instrument case, V. G. Rogers... 686,138 

Electrical sounder, U. G. Rogers 686,135 

Electrode, . accumulator, A. Ricks 685,797 

Elevator safety brake mechanism, O'Xeill & 

Currie 685,937 

Embossing machine, J. G. Grail 685,833 

Engine vaporizer, gasolene, K. M. Lear.... 686,092 
Engines, automatic stop and emergency gear 

for marine and stationary, II. J. Teiper. 686,168 
Engines, electric igniter for gas, J. B. Fen- 

rier 685,978 

Engines, electrical ignition device for explo- 
sion, Z. Wirt 685,960 

Engines, indicating device for sparking ig- 
niters of gas, A. McTighe 685,860 

Evaporating apparatus, F. Cowin 685,823 

Excavating machine, H. A. Wise 685,896 

Excavating machinery, J. & W. Titus 685,803 

Exercising apparatus, B. A. McFadden 685,788 

Explosion motor regulation device, W. A. 

May bach 686,101 

Farm gate, E. Robertson 685,798 

Feed water regulator, automatic, G. Carlisle. 685,971 

Fence, E. Love 685,777 

Fence clip, wire, W. Maher 686,233 

Fence fastening clip, wire, W. Maher 686,232 

File cleaner, G. W. Schellenbach 686,142 

File handle and guide, T. W. Miller 686,106 

Filter, J. F. Theurer 685,881 

Finger ring, J. Sava 685,947 

Fire alarm, automatic, B. A. Crisman 685,745 

Firearm, I. J. Edge 685,751 

Firearm, revolving, A. H. Stow 685,880 

Fire escape, H. L. Wright 686,182 

Fire extinguisher, Hale & Wiesner 686,056 

Fire extinguisher, F. Yost 686,183 

Fish hook case, R. J. Sullivan 685,952 

Fluids, regulator for flow of, H. J. Myers... 685,787 

Folding box, G. A. Dicker 685,977 

Fuel, manufacturers of artificial, U. Ganz... 686,049 

Furnace, F. Renders 685,870 

Furnace door operating mechanism, F. L. 

Voegelein 685,886 

Garment holder, J. D. O'Brien 685,935 

Garter clasp," E. Gutmann 685,982, 685,983 

Gas apparatus, acetylene, A. Hall 686,057 

Gas burner, A. G. Spinney 686,157 

Gas cut off, automatic, P. Sharp 685,950 

Gas meters, slot gnard for coin controlled, 

McDonald & Wright 686,112 

Gates, see, farm gate. 

Gear, reversing, R. F. Wilson 686,178 

Gear shifting device lock, W. A. Maybach. 686,100 

Gear, variable speed, R. P. B. Green 685,834 

Glass tubing, C. E. Wade 686,009 

Glauber salt, dehydrating, H. Pemberton, Jr. 685,792 

Globe or funnel holder, S. Kamm 686,083 

Grain drill, G. L. Roby 685,946 

Grate, H. H. Hunter 686,077 

Gravel and sand separator, H. O. Johnson. 685,844 

Gun cleaner, J. B, Crepeau 686,»30 

Hair dresser's block, L. Alarnie 6S6.186 

Hair retaining comb, W. A. Seibel 686,148 

Harrow, disk, W. Wildman 686,174 

Harvester, E. Pridmore 685,944 

Harvester, potato, J. Colgrove 685,908 

Hay rake, horse, E. W. Parrish 685,940 

Heater, J. Kasmeier 685,848 

Hemming and hemstitching attachment, J. 

W. Simons 686,151 

Hinge, door, J. M. Cannon 686,025 

Hoist, radial, G. W. Mudd 686,004 

Hoisting apparatus, H. Q Hood 685,764 

Hoisting boom, T. A. Coflin 686,205 

Hoof pad, W. J. Kent 685,769 

Horse detacher, T. K. Loken 685,923 

Horseshoe, open toed, I. J. Bayless, reissue. 11,942 

Hose coupling, Kifer & Sindorf 685,851 

Hot water bag, M. S. Williams 685,894 

Hub, wheel, E. Einfeldt 686,041 

Huh, wheel, F. Stacy et al 686,160 

Ice shaver, W. E. Wood 685,961 

Incandescent burner cap, G. D. Scott 686,238 

Insulator support, F. M. Locke 686,776 

Joint coupling, flexible, G. W. Shields 685,876 

Key seat cutter, J. N. Lapointe 685,772 

Knife blade cutter gage, E. McKenney.... 686,114 

Knitting machine, E. A. Hirner 686,070 

Lacing stud setting machines, rotary separa- 
tor and stop for, J. Pierce 685,942 

Ladder bracket for scaffolding, M. C. A. 

Heiden 685,984 

Ladle stopper, J. H. Allendorfer 685,735 

Ladle stopper seat, G. W. Baldt 685,964 

Lamp, H. W. Weber 685,806 

Lamp, J. & G. G. Doorenbos 686,035 

Lamp, N. Johnson 686,079 

Lamp air feeding and heating device, W. H. 

Payne 685,791 

Lamp, electric headlight, H. P. Wellman.... 686,172 
Lamp, incandescent electric, M. E. H. Forst. 686.218 
Lamps, single burner for vapor, A. Kitson.. 686,086 

Lap robe holder, J. A. Cote 685,974 

Latch, W. D. Campbell 685,969 

Lathe clamping device, S. Neumann 685,933 

Lathe tool, U. G. Rogers 686,134 

Leather working machine cleaner and drier, 

G. H. Forbush 686,219 

Lenses, axis finder for, C. B. Elliott 685,828 

Lifting jack, H. W. Armstrong 685,811 

Linotyping and typesetting machine, A. S. 

Oilman 685,980 

Liquid separator, centrifugal. D. T. Sharpies. 6*5,874 

Liquids, clarifying, H. de Raasloff 685,793 

Loading device, J. Straub 686,163 

Locking hook, self, F. G. Gaschlin 685,915 

Loom, Harriman & Bell 686,060 

Loom for weaving bags, J. T. Meats 685,855 

Loom for weaving tufted fabrics, C. Hughes. 686,076 
Loom harness operating mechanism, F. 

Lacey 685,992 

Loom shuttle actuating mechanism, E. Mon- 

hof 685,857 

Loom stop motion. J. Cwerka 685,746 

Lubricator, G. S. Lee 685,922 

Mail box, P. W. Fromhold 685,914 

Malting apparatus. B. Berg 685,904 

Mantle support, W. C. Homan 685,763 

Matrix distributing machine, E. S. Crane.. 686,029 
Measuring pulverulent articles, apparatus 

for, C. J. Holm ; 685,988 

Mercerizing machine, C. L. Weichelt 685,889 

Metal shearing or cutting machine, W. E. 

Crane 685.743 

Metal shears, H. John 686.226 

Metals, hardening, C. J. Johnson 685,842 

Metals, Uniting or welding, W. Griffith 685,758 

Milling machine, H. M. Norris 685,934 

Mine door operating mechanism, W. W. 

Bradley 686,201 

Mining separator, placer, J. N. Lewis 685,773 

Mop head, C. Morgan 685,858 

Mon wringer. R. E. & II. Thibault 685,882 

Motor, A. W. Smith 686,152 

Motor starting and controlling device, C. W. 

K ragli 685,852 

Music leaf turner, Kieff & Trahan 686,084 

Musical instrument, A. Heck 685,920 

Natural media, apparatus for utilizing effects 
transmitted from a distance to a receiv- 
ing device through, N. Tesla 685,955 

Natural media, apparatus for utilizing effects 

transmitted through, N. Tesla 685,956 

Natural media, intensifying and utilizing 

effects transmitted through, N. Tesla 685,953 

Natural media, utilizing -effects transmitted 

through, N. Tesla 685,954 

Nipple, F. Mulhens 686,109 

Non-conducting covering, R. H. Martin 685,780 

w n t lock, W. Hancock 685,761 

Nut lock, R. P. McNutt 685,927 

Oils, desnlfurizing petroleum, T. F. Colin... 685,907 
Oils, treatment and conveyance of mineral, 

A. F. L. Bell " 685,902 




"Star 

Automatic 
Cross 
Feed 



M, Foot and 
Power 
Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS MF0. CO. 
695 Water Street, 

Seneca Falls, N.Y., U.S.A. 



■ CNGINE.&;Fnn>Y machine. SHOP OuTFn 
LA I fltS. SEBASTIAN LATHKO'I?n c c u ^^t 



FOR TOWN OR COUNTRY USEj 

There is no more serviceable or siinplejFloor spa 

enjrme thnn the WEBEB JUNIOR <MxV2 ins. 

a 'i% H. P. engine suitable for grinding j Speed, 375rev.' 

feed, pumping "water, shelling corn, 

Ac, or for running fans, presses, 

churns, butchers' machinery, shee; 

shearing machines, etc. Complete 

with water anil gasoline tanks and 

pipes. Bunsen burner igniter. 

Starting Lever, Driving Pulley, 

Wrenches, Oilers, etc., all^ 

ready for business. Heavy b 

balance wheels. One operat-' 



valve. Weight 65!) lbs. 




Weber Gas & Gasoline Engine Co., Kansas City, Mo. 



THE MIETZ & WEISS 



T**&-.. 




KEROSENE 

and GAS Engine 

burns KEROSENE 
cheaper and safer than easo- 
line. Automatic, simple, re- 
liable. No electric battery 
or flame used. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, chargine stor- 
age batteries, pumping and 
all power purposes. 

J^" Send for Catalogue. 
A. MIETZ, 

128-138 Mott St., New York. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- ^_ ss 

starting gasoline engine on JlG 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary // 
motors from % to 31 H. P. tj 

WOLVERINE 

MOTOR WORKS 
Grand Rapids, Mich. 




YOU MAKE $5 00 A DAY EASY 

Gold, Silver, Nickel and Metal Plating. 

At home or traveling, taking orders, using, selling 
Prof. Gray's machines. Plates Watches, 
a Jewelry, Tableware, Bicycles, all metal 
I goods. NO EXPERIENCE. Heavy plate. 
f Modern methods. No toys. We do plat- 
ing, make .outfits, all sires. Complete, 
.all tools. lathes, materials, etc., ready 
9 for work. The Royal, new dipping 
process, quick, easy. We teach you the art, furnish secrets, 
formulas, free. Write today. Pamphlet, samples, etc., FREE. 
D. GRAY & CO., Plating Works, CINCINNATI, O. 




The Perfection of Pipe Threading 

is admitted to be reached when our 
No. 9H PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only •neknown that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is, that it 
has no arbitrary lead screw for deter- 
mining style or pitch of thread to be 
cut. 13?" Send .for Catalogue. 

THE IttEIMlELL MFG. CO. 
501 Curtiss St., Toledo, Ohio. 





SALESMEN and 

AGENTS WANTED 

BIG WAGES— Our Famouo 
Puritan Water (Still, a won- 
derful invention — not a filter. 
22,OUO already sold. Demand 
enormous. Everybody buys. 
Over the kitchen stove it fur- 
nishes plenty of distilled, aer- 
ated drinking water, pure, de- 
licious and safe. Only method. 
Distilled Water cures Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles; 
prevents fevers and sickness. 
Write for Booklet. New 
Plan, Term ft, etc. FREE 
Harrison Mis. Co., 

287 Harrison Bl<Jg., Cincinaati, O. 



Queen Transits and Levels 

High Grade Instruments with the Latest Improvements. 
ISO page En - 240 page Matli- 

glneering I TUTS OTTCdYI I ematical Cata- 
Catalogueon I ItlE yUEEll llogueonap- 
application. ^^^^^^mhm^m^^^^h plication. 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

nil ECU 0, PD Optical and Scientific 
LJULLrl 0b UU., Instrument Works, 

59 Fifth Ave.. New York. 1010 Chestnut St., Phila. 



Cleveland & 




ARTESIAN 



Wells, Oiland Gas Wellsdrilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write ub stating exactly what 
is required and send for illus- 
trated catalogue. Address - 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
Liberty Street. New Iock, U. S. A. 



EDSONS SYSTEM 



for the OlIOHLEKS re- 
moval of VAULT and 
CESSPOOL matter. Smaller Complete Outfit* for Private 

r - tT - . .;,;**"-" ;.-«-':'<^^H^^n|^^^H Estates, Hotels 

^" and Institutions. 

The F. S. 
Military 

Government 

abroad and many 
cities in the U. S. 
use our outfits. 



EPSON MANUFACTURING CO., 

183 Commercial Street, Boston, Man*., U. 8, A. 




1KLEPHONJ 



| "All about the Telephone" 

The A. B. C. of the Telephone 

a practical treatise just published, giving a vast 
I amount of valuable and useful up-to-date information 
I on the theory, operation, construction, care and man- 
agement of all Jtinds ot telephones and allied appli- 
ances. Order to-day or send for catalogue. 

PRICE Si TO ANY ADDRESS. 
THEO. AUDEL & CO.. 

68 Fifth Avenue, NEW YORK. 



GERE GASOLINE. ENGINES 

SIMPLEST BOAT EN6INES MADE 

iABIN — OPEN BOATS 

jj EN6INE CASTINGS. BOAT THAMES 

IGtO.H.GERE VACMlVuNCHWk 

NEW CAT FOR 4 STAMPS GRAND RAPIM.MICHJG AN. 



Ore concentrator, J. Klein... 

Ore separator, magnetic, 

Knowles 

Package, delivery, W. B. Page 

Package for dried fruit, etc., W. C. Ander- 
son 

Packing machine, E. Bartholmess 

Packing, rod, J. S. Klein 

Pail, dinner, O. R. Atwell 

Pail holder, milk, T. Madden 

Painter's platform, C. S. & F. O. Sprague... 

Paper box, J. A. Scott 

Paper receptacle, J. H. McKendrick 

Paper winding machine, G. S. Witham 

Pen, fountain, F. H. Green 

Photographic negatives on single plates or 
films, means for taking a series of, G. J. 
Miller 

Pianos, machine for making record rollers for 
automatic, J. H. Molinari 

Picture frame moldings, exhibitor for, Ander- 
son & Palm 

Picture frames, etc., hanger for, W. O. 
Davis 

Pins with glass, machine for heading, E. 
Schumacher 

Pipe coupling, R. M. Close 

Pipe coupling, J. M. Sweeney 

Pipe cutting off and threading device, A. 
Rector 

Pipe threading machine, S. A. Connell 

Plaiting apparatus, J. Davis 

Planter check row attachment, P. D. Ander- 
sen 

Planter, corn, G. A. Peterson 

Plow guide and gage, J. S. Lindsey 

Pneumatic despatch tube apparatus ter- 
minal, J. T. Cowley 

Pole changer, W. F. Warner 

Polishing or grinding machine, E. D. Woods. 

Postmarking mechanism for mail boxes, P. 
W. Fromhold 

Power, means for converting, I. L. Owens. . 

Pressure and vacuum gage, C. A. G. Winther 

Pressure regulator, Alexander & Schoon- 
maker 

Printing machine, F. Forste 

Printing press, Scott & Weseman 

Pulleys, making, W. E. Rockwood 

Pulleys, means for placing bands or the like 
on, H. Mundlos 

Pump, C. C. Worthington 

Pump connection, air, S. E. Hart 

Pump, gasolene, C. J. Johnson 

Pcmp or blower, rotary, T. J. Lindsay 

Punka or fan for ventilating purposes, A. 
O. Dowson 

Rack, see display racek. 

Radiant energy, apparatus for the utiliza- 
tion of, N . Tesla 

Radiant energy, utilizing, N. Tesla 

Radiator, G. M. Alysworth 

Rail .loint, W. H. Norris 

Railway crossing plank, metal, G. A. Fisher. 

Railway joint, N. Benjamin 

Railway motor controller, electric, Garrett 
& Stull 

Railway motor controller, electric, Merrick 
& Stull 

Railway rail joint, E. B. Murray 

Railway .signaling device, J. Merry weather. . 

Railway spikes, claw bar for drawing, N. 
Ij. Smitham 

Railway tie, metallic, J. H. Bryan 

Railway track anchoring device, D. B. Lit- 
tlefield 

Railway track structure, E. B. Entwisle.... 

Ratchet wrench, G. W. McKim 

Razor, safety, A. W. Scheuber 

Razor stropping device, A. Fornander 

Razor stropping device, H. Herder 

Rein guide and supporter, C. I. Ormsbee.... 

Reinforced comb, E. Boyard 

Relay, H. Shoemaker 

Roasting furnace, J. A. Bentley 

Rolling mill, S. M. Guss 

Rolling mill guide, S. M. Guss 

Roof covering, W. H. Bache 

Root hook, W. Smith 

Rotary engine, C. V. Rousseau 

Rotary engine, S. E. Kochendarfer 

Sad iron, M. Joyce 686,080, 

Saddle, harness, D. D. Wieand 

Sash holder and fastener, O. Williams 

Saw, coping or scroll, A. Jones 

Saw riling machine, C. Young 

Sawing machine attachment, log, F. E. 
Bartholomew 

Scale beam deweighting device, W. F. Braun 

Scale, computing price, E. F. Spaulding. . . . 

Scale, vehicle, T. Bennett 

Scraper for scraping coal, etc., J. Campbell. 

Screw driver, A. Johnson 

Screw driver, G. T. Bailey 

Sf:am for sewed articles, Dahl & Dixon 

Seat for relieving piles, P. Kendrick 

Seat post, spring, G. W. Snyder 

Seeder, broadcast, J. C. and E. Abbott 

Semaphore operating machine, C. C. Gardi- 
ner 

Sewing machine adjustable hem attacher, 
T. F. Dennison 

Sewing machine fan attachment, C. E. 
Klotzbuecher 

Sewing machine gaging mechanism, shoe, J. 
B. Hadaway 

Sewing machine, shoe, H. A. Webster 

Sewing machine tension and take up device, 
H. A. Webster 

Sewing machine tension device, H. A. Web- 
ster 686,010 to 

Sewing machine tucking and scalloping at- 
tachment, G. Robinson 

Sewing on buttons, attachment for machine 
for, F. H. Chilton 

Shade bracket, W. O. Person 

Shaft coupling, angular, T. E. Carpenter.... 

Shaving apparatus, A. Morgenroth 

Shears feed mechanism, S. V. Huher 

Sheet metal packages, brazing, Danziger & 
Cowles 

Sheet metal tools, such as spades, pans, etc., 
forming, R. Eickworth 

Sheet metal vessel, W. Gender 

Shield, expansion, J. H. Cook 685,820, 

Shutter, curtain, W. F. Folmer 

Sickles, etc., apparatus for making, E. D. 
Woods 

Signals, see telephone toll signal. 

Signaling box, auxiliary, C. W. Cornell 

Skimmer, siphon, C. A. Mead 

Skirt, riding, M. & I. Kleinberger 

Skirt support, Herrick & Williamson 

Snatch block, W. Smith 

Solderer, hygienic, G. Palazzi et al 

Soldering machine. W. E. Crane 

Solenoid graduating tube, U. G. Rogers 

Solvent from various emulsified solutions, 
separating volatile, Hartshorne & Maev- 
tens 

Speed changing and power transmitting mec- 
hanism, J. B. Paine 

Spinning machine thread guide and thread 
guide support, E. Whittum 

Sprayer, H. I. Schanack 

Square, carpenter's, D. B. Whitehill 

Stacker, pneumatic straw, J. B. Schuman, 

686,144, 

Stacker, straw, A. J. Messer 

Stamp mill, steam, E. L. Sharpneck 

Steam generator, O. D. Orvis 

Steaming fabrics, etc., apparatus for, L. 

Seither 

Steel direct from ore, producing, D. Rey- 
nolds 

Steel, treating, W. E. Coy an 

Stoker, automatic, J. Goldsworthy 

Stove, A. M. Lanner 

Stove and water heater, combined, A. Groh. 

Stove, smoke consuming, H. Perfett 

Stoves and ranges, adjustable water tank 

support for, L. Edell 

String instruments, means for facilitating 

the playing of, J. Hertel 

Stuffing box gland, W. Ward 

Sulfur burning apparatus, J. A. Marsden... 
Sulfur trioxid, making, H. S. Blackmore... 
Sulfuric anhydrid, making, H. S. Blackmore. 

Suspenders, C. Tamm 

Swimming jacket, Glocke & Fenner 

Swing, pleasure, J. F. Butler 

{Continued on paye 330) 



685,817 
685,938 

685,900 
686,195 
685,921 
685,736 
685,998 
686,159 
686,146 
685,789 
686,180 
685,918 



686,001 
685,924 

686,187 

685,749 

685,948 
685,81? 
686,164 

685,869 
685,819 
686,032 

686,188 
685,941 
685,995 

685,824 

685,887 
686,018 

685,913 
686,121 
686,179 

686,019 
686,047 
686,147 
686,132 

685,926 
686,181 
686,061 

685,843 
685,775 

686,211 



685,957 
685,958 
686,190 
686,117 
685,979 
685,737 

685,755 

685,781 
686,111 

685,782 

686,155 
685,739 

685,996 
685,752 
686,237 
686,143 
685,912 
686,066 
685,861 
686,198 
686,007 
685,903 
685,981 
685,760 
686,191 
686,153 
685,799 
686,089 
686,081 
685,808 
685,809 
686,227 
683,184 

685,812 
686,199 

685,878 
686,196 
686. 20" t 
686,078 
686,192 
686,031 
685,989 
686,156 
686,185 

685,754 

685,825 

685,990 

685,836 
686,011 



686,131 

685,815 
686,125 
686,027 
686,003 
686,075 

685,975 

686,040 

685,832 
685,821 
,045 



685,962 



iL E Dr.Deimel 

Underwear. 

The Best underwear tor the Winter season, 
both trom the standpoint of healthfulness 
and comfort, is the 

Dr. Deimel 

Underwear. 

It insures freedom from Colds. 

It keeps the body warm and comfortable. 

It gives tone and vigor to the entire system. 




FREE BOOKLET 

AND SAMPLES 

OF THE CLOTH 

BY ADDRESSING 



This Label on the Genuine, 



The Deiiel Linen-Mesh System Co, 

491 Broadway, New York, 

San Francisco, Cal., hi Montgomery St. 
Washington, D.C., 728 Fifteenth St., N.W. 
Montreal, Can., 2202 St. Catherine St. 
London, E. C, Eng., 10-12 Bread St. 




MfGRAPH«. 



absolutely correct in the shortest possfhlei 
time at a total cost ot" four dollars. .TRAMS-. 
■ITTEK, Key and Sounder , Expert opera ' 
tor with you all the time Circular free I 

THE OHNIGRAFB M FQ. CO. Dtpl g2 39 Cortland! St.. Nr> York 



The Lite ol Machinery 

depends on the careful treatment of it. Nothing so 
reduces the wear and tear and aids it in smoothly run- 
ning as 

Dixon's 

Pure-Flake 

Graphite. 

This lubricant reduces the 
chance of breakage, prevents 
much delay, is not affected by 
heat or cod, by aciJs or alkalis. 
It iB sold regularly wherever 
once tired. Write for booklet. 

JOSEPH DIXON CRUCIBLE CO. 

Jersey City, N. J. 




The Buffalo Universal Handy Btiicli Clamp 

Indispeusnlile tor workshop. Is as essei 
tial to a kit of tools as hammer or saw. 




E.E. JOSEF MFG. CO. 

Buffalo, N. Y. 




2 Battery Call 
Telephones for 



Good for 600 feet 

Metallic Circuit. 



$7.50 



2 Generator Call 
Telephones for 

Good for 3 miles single Iron Wire. 
" Batteries included." Sent C. O. D. if $1.00 sent with order. 

FARR & FARR, 119 W. Jackson Boulevard, CHICAGO. 




686,059 

685,862 

686,015 
686,141 
686,240 

686,145 
686,104 
686,14(1 
686, 1 20 

685,949 

686. 1 30 
686.208 
686. 053 
686,091 
685,835 
685,864 

686,215 

685,985 
685. 959 
685,779 
686.021 
686.022 
686.165 
685,757 
686,024 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY — 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desire*. Catalog Free. 

W. F. &. JOHN BARNES CO. 
1999 Ruby St., Rockforo, III. 

Cbe typewriter exchange 

\\i Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromtield St.. BOSTON 
817 Wyandotte St., 

KANSAS CITY. M0. 
209 North 9th St. 

ST. LOUIS. M0. 
432 Diamond St.. 

PITTSBURGH, PA. 
5 North Calvert St., 

BALTIMORE, MD. 
636 California St.. 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 5056 on Typewriters of ail makes. Send for Catalogue. 





Douglas.Lacey&Co 

Bankers* Brokers, Fiscal Agents, 

Members N. Y. Consolidated Stock Exchange, and | 
Los Angeles, Cal. Stock Exchange. 

66 BROADWA Y & 17 NEW ST ., NEW YORK. 

Dividend-Paying Mining, Oft and , 

Smelter Stocks, Listed and 

Unlisted, our Specialty. 

r Booklets giving our successful plan for realizing ' 

, the large profits of legitimate mining, oil and smel- 
ter investments, subscription blanks, full frarticu- 

\ lars,etc. sent free to any interested on application. 
BRANCHES— Boston. Philadelphia, Chicago, ' 

k Cleveland. < incinnati, St. Louis, Baltimore, Wash- 
ington, Pittsburg, Buffalo, Preseott, Ariz,.; Los 
Angeles, Cal. ; Hartford, Conn. ; Halifax, K.S. ;St. 
John, N.B. , Montreal and Toronto, Can. 
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Scientific Smmcau. 



November i6, 1901. 



ssuc/c 



y* 



THE IRRESISTIBLE JOKER ] 

THE OPTIMISTIC PHILOSOPHER I 

THE LAUGH-MAKER I 

WELCOMED IN EVERT HOME, IN EVERY CLUB. AND 



JOIN OUR CIRCLE. 



Efl 



America's Greatest Cartoon Weekly 
four months on trial for $1, with four 
pictures in colors — F RE E — reproduc- 
tions of drawings of beautiful women by 
Stanlaws, and characteristic water-color 
studies by the most famous of carica- 
turists, " Zim." Send for folder and 
choose your pictures. 

JUDGE COMPANY, 

PUBLISHERS, 

JUDGE BUILDING, NEW YORK. 




WORKS LIKE 

LIGHTNING 

riveting together various articles of Hard- 
ware, MeHaarucs' Tools, Bicycle Chains, 
Sewing Machine Attachments. Agricultural 
Implements, etc., at the rate of 1,001 bl»ws 
per minute. The famous 

ELASTIC ROTARY BLOW 

RIVETING MACHINE 

has no e^ual of its kind and is a boon to every workshop 
and factory in the world. Six sizes 1-16 to % inch. 

The F. B. Shuster Co. NEVV,, £^: co>N 



D L.HOLPEN 

— e- "REAL ESTATE TRUST BJ.D6 PrllLA, PA. 

ReSled ice mkhinesI 

SEE riRST PACE SCIENTIFIC AMERICAN SEPT. I- I 399. 



The Little Wonder 



i 

1 



Vapor Arc Lamp. 



'True and Trust- 



worthy." perfect in mechanical construc- 
tion. Tests satisfactory. 

AUTO-SELF CLEANER. 

NO CHIMNEY TO BREAK. 

Aluminium shade. Pressureeeneration. Per- 
fect special mantels. Powerful and brilliant. 
Safety and economy assured. Useful for all 
lighting purposes. Permitted by National 
Board of Underwriters. Investigate before 
ordering elsewhere. Liberal terms to jobbers 
and agents. We also make lighting systems. 

THE TURNER BRASS WORKS, 

102 E. Kinzie ST., CHICAGO. 

Tractor for Military Purposes. 



With a view to obtaining the best Tractor for military 
purposes, the Secretary of State for War offers three 
i>,.zes- 

A First Prize of 1,0001., 
A Second Prize of 750^., and 
A Third Prize of 500/., 

which prizes may be doubled under certain conditions, 
for the three Tractors which shall be adjudged, after an 
exhaustive series of trials, which will commence in the 
Spring of 1903, to be the best suited to military require- 
ments. 

Competing vehicles must fulfill certain conditions 
which have been lair] down by the War Office Com- 
mittee on Mechanical Transport. 

As these conditions require a considerable departure 
from the general patterns of Traction Engines at present 
in use, the date of the competition has been fixed as 
above, in order to give intending competitors time to 
experiment upon the new features involved. 

Pull particulars of the competition and a statement 
of requirements of competing vehicles can be obtained 
on application to 

the secretary, 

Mechanical Transport Committee, 

war office, horse guards, whitehall, 

london, england 




where it differs from 
yours. The Buckle and 
Combination Cast Off and 
Slide. Con s tructed o n 
scientific principles — ap- 
preciated by comfort loving men.' 

l!i£20«ii Century- 
Perfection 
Suspender 

50 cents at dealers or by mail. 
do substitute. 

SENT Flu: K : Valuable illustrated booklet, 
" History of a suspender." Write today. 

EASTMAN A 6PECHT UFO. COMPANY, 
20UB South Clinton Street, Chicago, III. 



Tank band and shoe, J. Hattely 

Telegraphy, wireless, A. V. Collins 

Telephone circuit repeater, C. J. Coleman... 
Telephone toll signal ami collector, A. Hol/.- 

mann 

Telephones, etc., switchboard for, II. l<\ 

Jones 0815,840, 

Telephony, I. Kitsee 

Thresher, pea, E. J. Traut 

Ticket, railway or steamboat, Edgar & Davis 

Tire, vehicle, R. G. l'ilkington 

Tires, device for equipping vehicle wheels 

with rubber, A. W. Grant 

Tobacco smoking pipe, C. L. Wilson 

Tobacco truck, Moore & Smith 

Traction device, adjustable, J. H. Kirkpat- 

rieb 

Traction engine, A. M. Grinder 

Trolley, M. J. Wilson 

Trolley switch, overhead, J. H. Cook 

Trousers, etc., supporting device for, F. Par- 
ker 

Truck, divided axle car, E. W. Fairbanks.. 

Truck, hand, H. Peering 

Truck, sacking, Johnson & Branch 

Trunk lashing, C. L. Chandler 

Tubes to tube sheets, device for securing, ». 

A. Regan 

Typewriter, F. W. Hillard 

Typewriter, C. Spiro 

Typewriter escapement mechanism, W. P. 

Quiniby '. 

Typewriting machine, C. N. Fay 

Typewriting machine, F. W. Hillard 

Typewriting machine, J. Felbel 

Typewriting machine, C. Gabrielson 

Umbrella and hat carrier, combined, S. M. 

L . J. Brown 

Umbrella folder and holder, II. J. F. Krekel. 

Valve, G. M. Bavis 

Valve, J. E. Claytor 

Valve, J. W. Nethery 085,928 to 

Valve, T. S. Martin 

Valve and valve gear, engine, l<\ J. Wilke.. 

Valve, balanced slide, \Y. Edwards 

Valve controller, W. H. Clarke 

Valve, Hushing, Meyer & Horst 

•Valve mechanism for pumps, etc., P. F. 

Oddie 

Valve or faucet, J. W . Nethery 

Vehicle, motor road, A. C. Mather 

Vehicle propeller, R. C. Roth 

Vehicle steering mechanism, motor, W. A. 

M ay bach 

Vehicle wheel, J. H. Judge 

Velocipede, C. II. Gilford 

Velocipede driving mechanism, F. A. Kelley. 

Ventilator cap, J. Keane 

View meter, A. lleger 

Voting machine, L. W. Luellen 

Washing machine, C. B. Martin 

Watch winding indicator, J. A. Saunders... 
Water and steam tight joint, I). A. Reagan. 

Water motor, rotary, L. E. Hoqvist 

Weather strip, G. W. Golden 

Weed extractor, S. N. Sanford 

Well drilling apparatus, F. W. Tlushner... 
Well sand reel, artesian, Eaton & Benson... 

Welt slitting machine, W. A. Knipe 

Wheat cleaning machine, A. I.eikem 

Wind motor, II. Hraby 

Windmill, F. Lieske 

Window fastener, outside, Taylor & Fogg... 

Window strip fastener, M. H. Read 

Wire or cable hanger, S. Ku Perow 

Wire tightener, I. M. Warner 

Woven fabric, C. II. Landenberger 

Wii'neh, F. G. »avison. 

Wrench pipe attachment, W. H. Robinson... 



080,002 
0S5.742 
080,200 

080,074 

085,847 
080,228 
085,884 
080,038 
080,120 

085,917 
080,170 
080,107 

080,085 
085,759 
080,017 
085,822 

0S5,8C;', 
080,217 
080,03.1 

085,845 
085,972 

085,807 
085,702 
080,158 

085,945 
085,753 
085,987 
080,043 
080,220 



0S5.908 
080,090 
0X5,748 
085,810 
085,031 
080,098 
080,175 
080,(139 



1 185 



HI 



080,105 

0S5,9.'!0 
085,932 
080,099 
080,140 

080,102 
080,082 
085,750 
085,850 
085,849 
085,839 
085,997 
685, b54 
085,800 
085,800 
085,907 
080,0ol 
085,872 
080,202 
030,037 
085,991 
080.094 
080,200 



085,801 
085,794 
085,827 
080,239 
080,230 
085,970 
085,871 



DESIGNS. 



Ambulance or wagon body, W. E. Marbaker. . 

Burglar alarm, J. B. Fox 

Caster, door, •. France 

Churn, II. B. White 

Closet seat pad, E. Maaas 35,272, 

Corset, abdominal, P. B. Sheldon 

Desk, portable writing, F. R. Sprague 

fabric, G. H. Buckland 

Hume strap loop, G. W. Le Compte 

Hammock fabric, I. E. Palmer 

Hook, singletree, J. Cbidester 

Horseshoe pad, C. P. Wilder 

Mirrors, brushes, etc., back for, W. Turton. 

Railway signal mechanism, casing for, E. W 
Vogel 

Rope coupling, J. L. Frazier 

Ruler, E. Faber 

Sewing machine cabinet, W. Person 

Spoon or fork handle, S. J. Large 

Suspender back connection, G. E. Adams 

Suspenders, body portion and back strap con- 
nection for, G. E. Adams 35,250, 

Telephone transmitter box, R. M. Eaton 

Tree prop, R. S. Mclntyre 

Umbrella rod, hollow, S. S. Fretz 

Vehicle rim and tire member, N. C. Whitney. 

Wedge key, J. G. Haas 

Wrench member, V. Searle 



35,271 
35,207 
35,204 
35,274 
35,273 
35,270 
35,275 
35,278 
35,259 
35,277 
35,209 
35,202 
35,253 

35,208 
35,203 
35,254 
35,280 
35,279 
35,258 

35,257 
35,200 
35,205 
35,255 
35,270 
35,260 
35,201 



TRADE MARKS. 

Butter, Continental Creamery Co 

Cameras, lenses and shutters, Manhattan Op- 
tical Co. of N. Y 

Candy, sugar and other, E. Schmitt 

Cloaks, millinery, and clothing and dry goods 
remnants, M. W. Byer 

Eau de colognes, soaps, waters, and lotions 
for toilet purposes, Naamlooze Vennoots- 
chap Eau de Cologne Eabriek Voorhren 
J. C. Boldoot .17,271, 

Elastic loom well, elastic lisle web, and elas- 
tic cords and braids. L. S. Plant & Co... 

Electrical conductor conduits, Osburn Flexible 
Conduit Co. 

Flour, H. R. Kearny 

Flour, wheat, H. O. Phillips 

Leather, Beckwith Leather Co 

Matches, Penna. Match Co 

Medical compound for certain named diseases, 
F. M. Hovey 

Medicine for cows, Bairy Association 

Oil and edible tallow, cotton seed and oleo 
Elbert & Gardner 

Oils, lubricating, 0. F. Zurn Co 

Remedies and disinfectants, tropical, Han- 
cock Liquid Snlnhur On 

Soap, toilet and laundry, Cudahy Packing Co. 

Syringes, curtained named, R. II.- Eddy 

Wrenches, pipe, J. H. Williams & Co 



37,270 
87,275 



37,287 

37,2SG 
37,277 
37,278 
37,209 
37,274 



37,281 
37,283 



37,27!) 
37,2SU 



37,282 
37,273 
37,284 
37,285 



LABELS. 

'Anatolian Popolene," for an insecticide, Ori- 
ental Chemical Co 

'Bennnr's Non-Shrinking Full Fashioned Chil- 
dren's Underwear,"' for children's under- 
wear, Bibb Manufacturing Co 

'Bright Star Stove Polish," for stove polish, 
Bright Star Polish Co 

'Cash Sweet Hearts," for confections, Webb 
Bros. Peru Candy Co 

'Haniatogeii." for a pharmaceutical product, 
Nicolay & Co 

'Knight's Rheumatic Cure," for rheumatic 
cure, A. P. Knight 

'Special Lager Beer," for lager beer, Salt 
Lake City Brewing Co 

'Ta-tonka," for mineral water, Consolidated 
Bottling Co 



8,705 

8,75!) 
8,7G0 
8,702 
8,703 
8.7G4 
8,7G1 
8,760 



PRINTS. 

'Isis Tabloids," for a medicine, A. B. Bodge.. 417 
'Purity Butterine," for butterin, Capital City 

Bairy Co 410 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 18G3, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now he obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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ERF0 RATED METAL 


BfeiuiM P 


1 yS&SfSMuiwImm © F EVERY DESCRIPTION 1 
wiMWS&MMtBimjk AND FOR ALL USES. 



ELECTRICITY 



BOOKS ADD 
NOVELTIES : 

How to Make a Dynamo; How to Make a Storage Bat- 
tery; How to Make a Voltmeter. Ten cents each. Hand 
Dynamos. $1.00, *2.75. f8.00. 

Ill UIKU PHI, CO., Box 70S, Lynn, Mns». 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & Van Winkle 

Co., 

Newark. N. .1 . 

136 Liberty St., N. Y. 

30 & 32 S. Canal St., 

Chicago. 




Real Estate Wanted 

and for sale. If you want to sell or buy Oio matter 
where located) send description and cash price and get 
(FREE) my successful plan. W. M. OSTRAN- 
DER, North American Bid' 1 :., Philadelphia, Pa. 



Big* Money 




Made or saved. Print your own 
cards, etc, with a $5 Press. 
Larger size for circulars, books, 
newspapers, $18, Type setting 
easy, printed rules. Send stamp 
for samples, catalogue of presses, 
type, paper, etc., to facUry. 
The Press Co., Meriden, Conn. 




A. B. SEE ELECTRIC ELEVATOR CO., \ S b l '.t5l' er , [Owners. 

A.B.SEE 

ELECTRIC 
ELEVATORS 

FACTORIES -I ' ,6 "' 24 Front Street, I BROOKLYN OFFIPFS- i 2Z0 Broadway, NEW Y0KK. 

FAUIOHIEb.< 82 . 96 pearl Slree , f BROOKLYN. OFFICES . -j Rea| Esfa(e T ' r ' ug , B|dg p H |LADELPHI 



fjjfi THE B. F. BARNES 

£5i\ " WATER EMERY 

TOOL GRINDER. 

is the best on the market— bar 
none. No pump to cut out. no 
float to rust out, no adjust- 
ments required. It is all that a 
Too) Grinder should be, and the 
price is right. Details onrequest 

B. F. BARNES COMPANY, Rockford, III. 




STEEL ROLLS 

for flattening wire for all purposes 
IC^"* Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




PATENTS 



THE WEALTH 
OF NATIONS 



PATENTS 



A PATENT GIVES yon an exclusive right to yonr 
invention for a term of seventeen years. Yon can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Onr Patent 
system is responsible for much of onr industrial progress 
and onr success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Onr vast experience en- 
ables ns to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Onr work is of one 
quality and the rates are the same to rich and poor. Onr 
unbiased opinion freely given. We are happy to consult 
with yon in person or by letter as to the probable patent- 
ability of yonr invention. 



Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 

MUNN S. CO., Solicitors of Patents, 

Branch Office, Main Office, 

625 P Street, Washington. D. C 36 j BROADWAY, NEW YORK. 



November 16, 1901. 



Sf tnutitu %mtxxwn. 
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BOOKS on MINERALOGY and PROSPECTING. 

EDITIONS OF 1901. 

Erni and Blown. HINEKALOGV SIMPLI- 
FIED. Third Kevise* Edition; Full Leather, Gilt 
Edges; Price, 82.30. 

Orton. UNDERGROUND TREASURES: 
HOW AND WHERE TO FIND THEM. 
Enlarge* Edition; Price, SI. 50. 

Oslioru. PROSPECTOR'S FIELD-BOOK 
AND GUIDE, Filth Revise* Edition; Price 
81.30. 



iW° A classified Catalogueof Books on Metallurgy; Metal 
Mining, Quarrying, &c; Ccal and Coal Mining; Prospect- 
ing; Mineralogy, Cithology, Petrography ; Geology; Analy 



sin. Assaying, lllow-Pipe Analysis; Explosives, Blasting, 
Tunneling; Surveying, Logarithms, etc. Petroleum and 
Asplialt; Fuels. 

iiW The above catalogue and our large catalogue, 92 
pates, 8vo, and our other catalogues, the whole covering 
every branch of Science applied to the Arts, sent free to any- 
one in any part of the world who will furnish his address. 

HENRY CAREY BAIRD <fc CO., 
INDUSTRIAL PUBLISH ERS.BO.KSELLEBS & IMPORTERS, 

810 Walnut St., Philadelphia, Pa., U.S.A. 
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Our Btudente succeed because they 
I. C. S. textbooks. 



1 



Steam Engineering 



A course in Steam Engineering enabling stu- 
dents to pass examinations and secure better 
positions. Includes operation of dynamos 
and m otors. 

We teach by mail , Mechanical, Steam, Electri- 
cal, Civil and Mining Engineering; Shop and 
FoundryPrai'tire; Mechanical Drawing; Archi- 
tecture; Plumbing; Sheet Metal Work; Chem- 
istry; Ornamental Design; Lettering; Book- 
keeping; Stenography; Teaching; English 
Branches; Locomotive Running; Electrothera- 
peutics. 
When writing state subject in which interested. 



taught by mail. 



I 



international Correspondence Schools, 
Box 943, So run ton. Pa. 



I 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrate* Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We trach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE. 
Dept. A, 340-343 W. 28d St. New York. 




MORE THAN I EXPECTED 



The American School of Correspondence 

located in Boston, the educational center of the country, 
offers courses by mail in 
Textile, Murine 



" (ENGINEERING 



Stationary, Locomotive 3 J 



Homing, Vriitilal inn and Pin Hitting, Mechanical Drawing 
under instructors trained and teaching in the great 
technical schools for which lloston is famous. 

Fur a limited time, each student enrolling for n full 
engineering course will receive our new 

Reference Library of Engineering Practice 

This handsome set of books is bound in half leather 
and contains over two thousand pages carefully 
selected from our lesson papers on Steam, Electrical 
and Mechanical Engineering, forming a unique and 
invaluable technical reference library. 

For full information and large Hand-book giving 
terms, methods, etc., apply to 

AMERICAN SCHOOL OP CORRESPONDENCE 
Boston, Mass., U. S. A, 



The "Best" Light 

Is a portable 100 candle power light, cost- 
ing only 2 cts. Per week. Makesand burns 
its own gas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 

lamp warranted. Agents Wanted Everywhere. 
THE "BEST" LIGHT CO. 
87 E. 5th Street, CANTON. OHIO. ; 




Automobile Engine 



for 
BusineBS t 
After careful testing we offer to the 
pubiic, with confidence, the 
S., II. *V M. Compound Engine 
Dimensions of Cylinder are 2% and 5 
in. x 4 in. stroke. Height of Engine 
21 in. Base 8x12 in. Weight, Engine. 
95 lbs. 3 crank shaft bearings. All 
working bearings of bronze. Piston 
rods of machinery steel. Air and 
boiler pumps connected from cross 
head. Plain side valves. We also 
build running gears and make parts. 
S1IAEFFER, BUNCE & MARVIN, LoeLport, 




SVWVJN6, 

^Tiar 



Always 
keep it 
on hand 



SOLD EVERYWHERE 

Williams' Shaving Stick, - - 25c. 

Yankee Shaving Soap, ^ound or Square), 10c. 
Luxury Shaving Tablet, - 25c. 

Swiss Violet Shaving Cream, • - 50c. 

Williams' Shaving Soap (Barbers'), 6 Round 
Cakes, t lb., 40c. Exquisite also for toilet. 
(Trial She) Williams' Shaving Tablet for 2c. stamp 

" Stick " 10c. " 

^ The only firm in the world making a specialty 9 

of SHADING Soaps 
THE J. B. WILLlAriS CO., Glastonbury, Ct 

LONDON PARIS DRESDEN SYDNEY 



i 



\Notes 




and Queries. 



HINTS TO CO-RESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had, at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8444) F. W. T. writes: I have been 
informed by lightning-rod men that if a rod 
be strapped to a roof (wooden or metal) it 
absorbs all electricity on the roof or in its 
neighborhood and prevents a discharge of light- 
ning striking roof or rod (wooden or metal). 
Is this a fact'.' Is a circuit necessary V A. 
We think a lightning rod should be attached 
to a roof at many points, though it is not for 
the reason that iron absorbs electricity, but 
because the iron conducts the electricity away. 
A rod should always go to the ground and ter- 
minate in moist earth. 

(8445) C. W. B. writes: In your re- 
ply to J. G. B. (8379), October 12, "What 
causes the humming of telephone and tele- 
graph wires V" you say, "The humming of 
wires is due to the vibration of the wires. The 
vibration is caused principally by the friction 
of the wind." Now I have many times heard 
them hum the loudest when there was, appar- 
ently no wind or slightest breeze whatever. 
Do you not think- sudden changing of temper- 
ature from warm to colder will cause them 
to hum? A. When the wind blows hard the 
wires do not hum to any degree. A very gen- 
tle draught of air is best adapted to give a 
rapid vibration, just as is the case with an 
Eolian harp. We have often heard them hum 
when there was no wind at the ground, but 
there was a breeze at the tops of the poles, 
somewhere not far away, we are sure. Tem- 
perature could not change in iron fast enough 
to produce a note. 

(8446) R. H. asks: 1. The tendency 
of an electric current is to place a magnetic 
needle at right angles to it. Why does not 
the needle ever attain this angle? A. Because 
the earth's magnetic force tends to pull the 
needle back into a north and south direction 
again. The position taken by the needle at any 
time is such that the force of the current is 
exactly equal to that of the earth. If the 
needle is controlled by a magnet, the reason- 
ing is the same as above, only substitute the 
force of the magnet in place of the force of 
the earth. An astatic needle will turn so that 
it stands at right angles to an electric cur- 
rent. 2. Please tell me how to make a prep- 
aration which will stain the skin about the 
color of a Spaniard. I would prefer a com- 
pound which will not produce any injurious 
effects on the skin and wash off easily. A. The 
pastes and powders used by actors in their 
making-up will do what you desire. They can 
be purchased from cos turners. ;i. I wish to 
make a scale for a galvanometer ; how can I 
make the scale V A. A scale of degrees is used 
when the reading of the needle is taken di- 
rectly. When a beam of light is reflected from 
a mirror attached to the needle, a scale of 
equal divisions of any sort may be used aud 
the value of one division found by comparison 
with a standard instrument. 4. 1 have heard 
that an iron bar increases slightly in length 
on magnetizing. Can you describe to me an 
apparatus which will show this? Preferably 
simple. A. A lever which will greatly multi- 
ply the motion of the end of the bar will ac- 
complish this. There is no special apparatus 
for the experiment. The iron core of an elec- 
tro-magnet is used, and the short end of the 
lever bears against the end of the core. When 
the core is magnetized, the long end of the 
lever moves far enough to be seen, if the ap- 
paratus is properly arranged. 

(8447) E. R. H. asks: 1. Is liquid air 
obtainable for experimental and demonstration 
purposes, and if so, where may it be procured? 
A. We do not know. Very recently none could 
be had. If any machine is running we are not 
aware of the fact. 2. In operating a small 
hand-power dynamo, the current fluctuates 
every few seconds, the minimum current being 
less than one-half the maximum. The speed 
and the resistance remain constant, the dy- 
namo being connected in shunt. What is the 
cause and how may it be remedied? A. We 
suspect that your speed is not as constant as 
you think. We do not know any other reason 
for a drop in the action of the machine. 
3. What is the minimum spark gap of an In- 
duction coil which will operate an X-ray tube 
and what primary current is required? A. The 
spark gap depends upon the size and exhaus- 
tion of the tube. For the highest effects a 
cotl giving 14 inches spark is required. 
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CAVAGE MAGAZINE RIFLE \ 

^J QflQ nnrl The Only V 



.303 and 
30-30 Caliber 




& 



The Only W 
Hammerless W 
Repeat tog vfc 
Rifle. 

Smokeless 
d Shooter, 
me Rifle for 
.jui'Ke a u i 
Small Game, 
Point Blank 



die Rifle of the 20th Century i£&,. f or 



baker & Hamilton, San Fran- 
cisco and Sacramento. Cal. 

Pacific Coast Agents. 



Write for New 

Catalogue A. 

SAVAGE ARMS CO., UTICA, N. Y., U. S. A. 



DICKERMAN'S 
DURABLE DESKS 

Don't buy until you get our catalogue— 
110 pages of money saving values. 
AMERICAN DESK & STOOL CO.. 33 Howard St., New York 




BEVEL GEARS (No Chain) 



ohest 

3, 5. 7 H. P. MOTORS. 

Sparking Pugs and Coils. 
CREST MFG. CO., 

Cambridge, Masa. 




Enclosed Mechanism 
Superior Workmanship 
A Card Gets a Catalog 

Century Motor 
Vehicle Co. 

Syracuse, N. Y. 





1 Pay The Freights <fc9^ 

Will ship C. O. D. to any station in the Dnited States (or ^ff ^^ ^^ 

The "WILLARD STEEL RANGE" 

Has 6 8-in.lids, oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 
grate, burns wood or coal, weighs 400 lbs., lined throughout with asbestos. 
GUARANTEED TO BE AS REPRESENTED. Write for free descriptive 
circulars and testimonials trom parties in your section who are using one. 

WM. O. WILLARD, Dept. 14, 619 IN. 4th St., St. Louis, Mo. 



FREE 



WM 



Catalogue of Architectural. Scientific 
and Technical Books. 
Prospectus for 1902, for "Architects' and 
Builders' Magazine," monthly $2 a year. 
T. C0MST0CK, Pub., 23 Warren St., New York. 



% H.P. CAS ENCINE CASTINCS 

Materials and Blue Prints. Write for Catalogue 9. 
PARSELL & WEED, 129-131 W. 31st Street, New York 

Fflp CAI C Patent for Combined Pump and 

■ Un OHLCi Mixer f»r Gasoline Engine. Best 

out. B. Settergren, 963 West 22d St., Chicago, III. 



AfiPNTQ * 12 daily made by agents selling our 

nut II I O* Claim Kile. Used by every merchant 
and physician. Sayers* & Co., JD 60, 408 Olive St. Louis, Mo. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers 1 Machinery. THE VILTER 

MFG. CO., 895 Clinton Street, Milwaukee Wis. 



MfinnC & EXPERIMENTAL work. 

IflUUCLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 



\\7 ANTED.- ELECTRICAL DRAFTSMEN. ACOM- 
petitive examination will be held at the New 
York Navy Yard. November 21. 1901, for one Hrst-elnas 
assistant electrical draftsman a£ $4.00 per diem, and one 
second-class assistant electrical draftsman at tfl.Tfi jior 
diem. For application and further information apply 
to Commandant, Navy Yard, New York, N. Y. 

MATCH FACTORY MACHINERY. W. E. 

Willia MS. Mfr., 1001 Monadnock Block, Chicago, U. S. A. 

BY IUAIX. Pioneer home course 
Catalogue and First Lesson Free. 
Potts Shorthand College, Box 33, Williamsport. Pa. 



SHORTHAND 



WHO WILL DELIVER in Germany planed slats for 
blinds, made of the lightest, finest white pine, free from 
knots, 6J^ cm. wide and 3mm. thick by 3-4 meters long ? 
Otfere with prices desired by Heine.. Ovebgoor, Kre- 
feld, Rhenish Prussia. 



. PE WHEELS. MODELS ^-EXPERIMENTAL WORK. SMALL MACHINE** 
NOVELTIES ft. ETC. HEW URft STENCIL W0RK8 100 NASSAU ST NT, 



TWO IMPORTANT BOOKS 



American 
Engineering Competition 



The results of an investigation by the London "Times" on 
the progress of American industry — engineering and manufactures. 
The great American enterprises and business firms are described 
here irj a thorough and trustworthy manner. It is a most im- 
portant book for information and should be widely distributed by 
our engineers and manufacturers. Cloth, fi.oo. 



ENGINEERS' 
POCKET - BOOK 



By CHARLES H. HASWELL 

This is a book that is indispensable to the engineer and me- 
chanic. It contains in handy form all tables, rules and formulas 
pertaining to mechanics, mathematics and physics, including areas, 
squares, cubes, roots, etc.; logarithms, hydraulics, hydrodynamics, 
steam and the steam engine, naval architecture, masonry, steam 
vessels, mills, etc.; limes, mortars, cements, etc.; orthography of 
technical words and terms, etc., etc. 

Leather, pocket-book form, 982 pages, $4.00. 
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THIS IS IT 

Did You See It at the ShowP 

The New Winton 
Touring Car has 
made a big sensa- 
tion in the auto- 
mobile world. It 
was a "visitor" 
that surprised 
everybody. 

Send for descrip- 
tive matter and il- 
lustrations. 

THE WINTON MOTOR CARRIAGE CO., 

48(5 Beldftu Street, Cleveland. Ohio, U. S. A. 
Eastkun Depot, 150-152 East 58th street, New Vork. 





Steam 
Carriages 



...FOR.... 



Business or Pleasure. 

Model A, Runabout. 
Model B, Dos-a-Dos. 
Model (\ Delivery Wa- 
g.tn. Modal D, Buggy 
Top Runabout. Model 
E, Victoria Top Run- 
about. Model F, Surrey. 
Model G, Touring Car- 
riage. Model H, Station 
Wagon. 
Prompt Deliveries. 

Write .for Catalog. 
STEARNS STEAM CARRIAGE COMPANY, 
Syracuset N. V. 




All varieties at iowhhl prices, fiest Railroad 
Track and Wagon or stock Scales made- 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, T«uls. etc. Save 
Lists Free. Chicago St ale Co.. Chicago, 111. 



CHARTER ENGINE 

Ufinn Anv Place 
il hll BY Anv ° ne 
•JIjJJ for Any Purpose 

Fuel — Gasoline, Gas, Distillate 

Stationaries. Portables. Engines and 

Pumps, Hoisters 

Send for Catalogue and Testimonials. 

IW~ State Your Power Needs 

CHARTER GAS ENGINE CO.. Box 148. STERLING, ILL. 




EBZEEEKEEEEa 



The Exponent »f Highest Art i 



Sample25c.in stamps 
Ask for catalogue C. 
STATE LINE MFG CO., Chattanooga, Tenn., U. S. A. 
107 Chambers St.. New Fork. 



ACETYLENE BURNERS 



AN INDISPENSABLE TOOL FOB MECHANICS. 

WALKERS CELEBRATED 




Caliper Attachment 



{rr^sa is * COMPLETE COMBIIVATION o 

^f"*^ FIVE D1FFLKEMT TOOLS USED EV- 

11 *™5TB ERV DAV Bv DRAPTSMEN. BOH. 

EH*S U MAKERS, MACHINISTS A 






t-H-BE5Lr& Co-QtlWBD ill uSA 



GRAND PRIZE PARIS, 1900. 

HIGHEST AWARD POSSIBLE. 



J\H OUTUNE 

^ of the GOOD POINTS 

\' MECMANICA L^aa^ 
_ ACCURACY. 
_r- COMPLETE j% 

yF KEYBOARD. Jp 1 
f EASE OF OPERATION ' 
% PERMANENT ALIGNMENT. 

REMOVABLE PT-ATEMS,^ 
AUTOMATIC TYPE CLEANING. 
' SIMPLICITY ANO DURABILITY; 1 ! 
%=. .A DOLLAR OF SERVICE FORI 
' ^ EVERY ONE OF.*" 
^ COST. - 

of The 

Smith Premier 

TYPEWRITER. 

Illustrated Catalogue Ff^ee' 

The Smith premier Typewriter Co. 

SYRACUSE. N.Y USA. 



Waltham Watches; 

"Worthy of all acceptation ; 

and yet not too good to be true." 

"The 'Perfected American Watch," an illustrated book 
of interesting information about ivatches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 




NEW SUBSCRIPTION OFFER. 



Every New Subscriber who will mention this publication or 
cut out this slip and send it and $1.75 will receive : 
FREE - All the issues for the remaining weeKs of 1901. 
FREE — Thanksgiving and Christmas Double Numbers. 
FREE— The Companion Calendar for 1502, lithographed 

in twelve colors and gold. 
The Companion for 52 weeks of 1902 — more than 200 

stories, 50 special articles, anecdotes, etc., etc. 
From now until January 1, 1903, for $1.75. LL174 

Prospectus and Sample Copies sent to any address. Free. 
THE YOUTH'S COMPANION, 201 Columbus Ave., Boston, Mass. 



SPECIAL 



^tf A Mm U 

^■O^ DEVELOPMENT +f^ 



ISSUE 



OF THE 



<r 



^ UNITED STATES NAVY 

^O SINCE THE SPANISH WAR "^ 

THE SPANISH WAR tried the endurance of our 
ships, armor, guns and men, and the results 
showed that we could take rank as a first-class 
naval power. The short post-bellum period has brought 
wonderful changes which are chronicled in a SPECIAL 
ISSUE which will be published December 14, 1901. 
As this vast edition is limited, an early application for 
numbers will be necessary, although regular subscribers 
will receive it free, and such new subscribers as send 
in their subscription now will also be sure of a copy. 
The subjects discussed will include all vessels author- 
ized, commenced, built, reconstructed or re-armed since 
the Spanish War. It also includes a description and 
illustration of the new long-caliber rapid-fire guns. 
This issue will have a handsome colored cover. 



24 Pages 34 Illustrations Price IP Cei)ts 

MUNN &. CO., Publishers Scientific Americain 
361 Broa.dwa.y, New York City 



FOR m MEN 




OF BRAINS 



1GARS 



-MADE AT KEY WEST; 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

C0RTEZ CIGAR CO., KEY WEST. 



1 j J | STEREOPTICONS and VIEWS 

for Public Exliibitions, Church Entertaimnen t s, 
for illustrating sermons. JMany sizes, all prices. Chance 
for men with little capital to make money. 200 page 
catalogue free. 
MCALLISTER. Mfg. Optician, 49 Nassau Street, N. Y 




Mistakes in Addition, 

Office Headache, 

an* mistakes in carrying forward 
d«n't occur where the C»mpto- 
me.er is used. It saves half the 
time in tiding the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical pruh- 
lems. Why d»n't you get one I 

Write f«r Pamphlet. 

FELT &. TARRANT MFG CO. 

E2-S6 Illinois St.. Chicaqo- 




Kodak 



Has our Rotary Shutter, meniscus 
lens, three stops, finder, tripod 
socket, and loads in daylight with 
Kodak Cartridges for two, four, six 
or twelve exposures, 3 % x 3]4 inches. 
An accurate, reliable and conven- 
ient instrument. 



Kodaks, 
$5 to $35. 



or free by mail. 



EASTMAN KODAK CO. 

ROCHESTER, N. Y. 



IFSSOP'S STEEL TH B E E v s E T RY 

VJI- FOR TOOLS. SAWS ETC. 

WS JESSOP A SONS 11° 91 JOHN ST NEW YORK! 



21 H. P. Air-Gooled MOTORS 

Total height, - 19M inches 

• utside Diameter of Crank Case, 9 inches 
Thickness of Crank Case, - 3% inches 
Total Width of Motor to End of 

Crank Shaft, - HM inches 

Weight of Motor, 50 pounds 

Price, including Carburettor. Induction 
Coil, Muffler, Battery and Sparking 
Coil, boxed, ready for Shipment, $125 

Discount tu the Trade. 

THE HOLLEY MOTOR CO., 

DAVIS STREET, - - BRADFORD, PA. 




NEW ENGLAND WATCHES 

Made for the 

^WORLDti' 

Send for Booklets 
BLUE FOR LADIES . . . 

. . . R-ED FOR. MEN 

THE NEW ENGLAND WATCH CO., 

New York, Chicago, 

37 Maiden Lane. 149 State Street. 

San Francisco, Spreckels Building. 




Photographic 
Graveyards 

Burial places for the photographic failures' 
which occur with the best people and the 
best outfits, can be avoided by using a 

Bausch 4 Lomb 
Plastigmat f=6.8 



tens. Order your camera with it, or if you 

have an outfit, ask your dealer to exchange. 

No day is too dark for Plastigmat f-6.8, 

no shutter too fast, no subject too difficult. 

Plastigmat Booklet tells why. 

Bausch & Lomb Optical Co* 

INCORPORATED 1866, 



New York KOCBESTER. N. T. 



ChJcafo 



